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Administration 

[  29  CFR  Part  1910  ] 

[Docket  No.  H-048) 

OCCUPATIONAL  EXPOSURE  TO 
TRICHLOROETHYLENE 

Notice  of  Proposed  Rulemaking 

Puirsuant  to  sections  6(b)  and  8(c)  of 
the  Occupational  Safety  and  Health  Act 
of  1970  (“the  Act”)  (84  Stat.  1593,  1599; 

29  U.S.C,  655,  657) ,  and  Title  29,  Code  of 
Federal  Regxilations  (“CFR”)  Part  1911, 
it  is  proposed  to  amend  Part  1910  of  29 
CFR  by  deleting  the  present  standard 
for  trichloroethylene  (“TCE”)  contained 
in  §  1910.1000,  Table  Z-2  (formerly 
§  1910.93,  Table  G-2),  and  by  adding  a 
new  occupational  safety  and  health 
standard  for  exposure  to  TCE  as  S  1910.- 
1027.  This  standard  would  apply  to  all 
employments  in  all  industries  covered  by 
the  Act,  including  “general  Industry,” 
construction,  and  maritime.  In  addition, 
pursuant  to  section  4(b)  (2)  of  the  Act 
<84  Stat.  1592,  29  U.S.C.  653),  if  the  new 
standard,  when  promulgated.  Is  deter¬ 
mined  to  h'  more  effective  than  corre¬ 
sponding  standards  now  replicable  to 
the  maritime  and  construction  Industries 
contained  in  Subpart  B  of  Pm*t  1910, 
Parts  1915,  -1916,  1917,  1918,  and  1926  of 
29  CFR,  the  new  TCE  standard  will  su¬ 
persede  the  corresponding  maritime  and 
construction  standards  for  exposure  to 
TCE.  Appropriate  conforming  amend¬ 
ments  will  be  made  In  Subpart  B  of  Part 
1910,  and  amendments  to  delete  the 
superseded  standards  will  be  made  In  29 
CFR  1926.55  and  in  similar  sections  of 
Parts  1915-1918. 

The  accompanying  document  is  a  pro¬ 
posed  standard  Issued  pursuant  to  sec¬ 
tions  6(b)  and  8(c)  of  the  Act.  The 
agency  requests  the  submission  of  writ¬ 
ten  comments,  data,  and  arguments  from 
any  Interested  persons  on  the  Issues  ad¬ 
dressed  or  Implicit  In  the  pnmosal.  In 
addition.  Interested  persons  may  also  file 
written  objections  to  the  proposal  re¬ 
questing  an  Informed  hearing  with  re¬ 
spect  thereto. 

The  proposed  new  standard  would  re¬ 
tain  the  current  eight-hour  time- 
weighted  average  limit  for  exposmre  to 
airborne  concentrations  of  TCE  of  100 
parts  per  million  (ppm)  as  presently 
listed  In  Table  Z~2,  emd  would  reduce 
the  ceiling  limit  from  200  ppm  to  150 
ppm.  In  addition,  the  acceptable  maxi¬ 
mum  peak  of  300  ppm  for  five  minutes 
in  any  two  hour  p^od  would  be  de¬ 
leted.  Moreover,  the  prcqposed  standard 
would  add  detailed  remilrements  on 
measuring  employee  exposures,  methods 
of  compliance,  respiratory  protection, 
hazardous  and  emergency  situations, 
protective  equipment,  housekeeping, 
training,  signs  and  labels,  me<llcal  sur¬ 
veillance,  and  recoidkeeplng. 

The  Issues  raised  In  the  proposal  In¬ 
clude,  among  others,  the  following: 

1.  The  sdectlon  of  an  apprc^riate 
time-weighted  average  and  a  ceiling  level 
for  TCE; 


2.  The  possibility  that  TCE  may  be  an 
animal  carcinogen,  an<l.  If  so,  whether 
it  should  be  treated  as  posing  a  carcino¬ 
genic  risk  to  humans; 

3.  The  requirement  for  Welding  and 
ventilation  In  hazardous  operations  to 
prevent  employee  exposure  to  the  break¬ 
down  products  of  TCE; 

4.  The  provisions  for,  among  other 
things,  employee  exposure  measxire- 
ments,  methods  of  compliance,  medical 
surveillance,  and  protective  equipment 
and  clothing,  hygiene  facilities,  signs 
and  labels  and  recordkeeping; 

5.  Whether  it  is  appropriate  to  permit 
initial  determinations  to  be  made  with¬ 
out  monitoring,  or  whether  initial  mon¬ 
itoring  should  be  required  in  all  cases; 
and 

6.  The  environmental  and  inflationary 
impact  of  this  proposal. 

In  the  development  of  this  proposal, 
OSHA  has  considered  recommendations 
contained  in  the  document  “Criteria  for 
a  Recommended  Standard  .  .  .  Occupa¬ 
tional  Exposiu-e  to  Trichloroethylene,” 
which  was  developed  for  the  Secretary 
of  Labor  by  the  National  Institute  for 
Occupational  Safety  and  Health 
(NIOSH),  Department  of  Health,  Edu¬ 
cation,  and  Welfare,  as  well  as  numer¬ 
ous  reference  works,  studies,  <»se  his¬ 
tories,  and  jotimal  articles,  many  of 
which  are  Included  in  the  reference  sec¬ 
tion  of  this  notice. 

,  I.  Introduction 

A.  Background.  Trichloroethylene 
(“TCE”),  Chemical  Abstracts  Service. 
Registry  Numter  76016,  Is  a  clear,  color¬ 
less,  noncorrosive,  nonflammable  liquid 
with  the  “sweet”  odor  characteristic  of 
chl<Hdnated  hydro(»urbons.  It  Is  primarily 
produced  by  chlorination  and  oxyhy<]ro- 
chlorlnatlon  of  ethylene.  Although  TCE 
Is  not  highly  reactive.  It  does  slowly  de¬ 
compose  upon  exposure  to  Ught  and  water 
vapor  to  form  hydrogen  chloride  and,  at 
elevated  temperatures,  chlorine.  Upon 
contact  wiUi  certain  metals,  c^n  flames 
or  ifitravlolet  radiation,  TUE  decomposes 
almost  instantly  to  form  phosgene  and/or 
hydrogen  chloride.  It  may  also  react  with 
strong  ftikAiis  to  form  the  very  toxic  sub¬ 
stance,  dichloroacetylene,  and  other  ex¬ 
plosive  mixtures  (i) . 

Annual  production  of  TCE  in  the 
United  States  Is  on  the  order  of  2.34  x  10* 
kg  or  about  234,000  metric  tons.  Approxi¬ 
mately  90  percent  of  the  substance  con- 
smned  In  the  United  States  Is  used  as  a 
solvent  In  vapor  degreasing  operaticms. 
Five  percent  is  used  as  a  dry-cleaning 
solvent  or  as  an  extractive  solv«it,  es¬ 
pecially  In  processes  which  require  the 
selective  extraction  of  medicines  and 
foo(ls.  The  remainder  is  utilized  as  a  s<d- 
vent  or  chemical  Intermediate  In  a  va¬ 
riety  of  operations  Including  the  produc¬ 
tion  of  pesticides,  waxes,  gums,  resins, 
tars,  paints,  varnishes  and  specific  ch^n- 
icals,  such  as  chloroacetic  acid  (i) .  TCE 
has  also  found  application  as  a  general 
anesthetic  and  analgesic  (2, 8) . 

B.  History  of  Regulation.  In  1943,  the 
UB.  Public  Health  Service  published  a 
“Manual  of  Industrial  Hygiene  and  Medi¬ 


cal  Servi<«  in  War  Industries,”  which 
Usted  maximum  allowable  concentrations 
for  workplace  air  contaminants.  For  TCE, 
the  limit  listed  in  the  manual  was  200 
ppm  based  on  an  eight-hour  daily 
exposure. 

AS  noted  in  the  NIOSH  Criteria  Docu¬ 
ment,  the  list  of  concentrations  in  this 
manual  was  critically  reviewed,  unified, 
and  extended  by  Cook  in  1945.  Cook  sup¬ 
plemented  the  Public  Health  Service’s  list 
with  lists  of  acceptable  concentrations 
supplied  by  other  sources,  including  the 
California  Industrial  Accident  Coimnis- 
sion,  the  American  Standards  Association 
and  the  states  of  Connecticut,  Massachu¬ 
setts,  New  York,  Oregon  and  Utah.  All 
of  these  sources  listed  a  value  of  200  ppm 
for  TCE.  Co<^  considered  these  sources 
and  the  works  of  Seifter,  Morse  and  Gold¬ 
berg  when  he  also  recommended  a  maxi¬ 
mum  allowable  concentration  of  200  ppm 
(39). 

In  1946,  the  American  Standards  As¬ 
sociation’s  (now  the  American  National 
Standanls  institute  or  ANSI)  Z-37  Com¬ 
mittee  published  a  standard  for  exposure 
to  TCE  which  recmnmended  a  maximum 
exposure  of  200  ppm  as  averaged  over  an 
eight-hour  day.  However,  in  1967,  this 
limit  was  changed  to  100  ppm  with  a  ceil¬ 
ing  limit  of  200  ppm.  Further,  the  revised 
standard  allowed  peak  eimosures  to  con¬ 
centrations  of  300  ppm  fm:  a  duraticm 
of  not  more  them  five  minutes,  provided 
these  levels  were  not  encountered  more 
than  <mce  in  two  hours  during  an  eight- 
hour  workday. 

During  the  years  1947  through  1961, 
the  American  Conference  of  Government 
Industrial  Hygienists  (ACX3IH)  fisted  a 
Thre^old  Limit  Value  (TLV)  for  TCE 
of  200  ppm.  In  1961,  based  on  the  work 
of  Adams  et  al.,  ACGIH  lowered  its  TLV 
to  100  pixn  (2) .  Adams  has  repeated  that 
there  was  an  extremely  low  probability 
of  adverse  effects  on  hiunan  subjects  if 
the  vapOT  concentrations  of  TCE  were 
kept  bdow  100  ppm. 

The  Hygienic  Guides  Committee  of 
the  American  Industrial  Hygiene  Asso¬ 
ciation  also  recommended  a  tlme- 
wrighted  average  concentration  of  100 
ppm  tor  an  right-hour  workday  with 
fluctuations  to  be  kept  below  200  i^m 
(2). 

m  1972,  imder  the  sectiem  6(a)  rule- 
making  procedures  of  the  Act,  OSHA 
adopted  the  ANSI  standard  fmr  exposure 
to  TCE  of  100  ppm  as  averaged  over  an 
eiedit-hour  workday,  a  200  ppm  accepta¬ 
ble  ceiling  concentratlcm  and  allowance 
for  peak  exposures  of  300  ppm  occurring 
xu>t  more  frequently  than  five  minutes  in 
any  two  hours.  This  is  the  current  OSHA 
standard  tor  occupational  exposure  to 
TCE,  four.d  in  Table  Z-2  of  §  1910.1000. 
As  noted,  the  proposal  would  retain  the 
100  ppm  time-weighted  average  and 
would  reduce  the  permissible  ceiling  con- 
centratimi  to  150  ppm,  and  would  delete 
the  peak  exposure  concentration. 

n.  Toxicology 

JL  Effects  of  Trichloroethylene.  The 
predominant  effect  of  overexposure  to 
TCE  appears  to  be  depression  of  the 
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omtral  nervous  system.  Such  exposures  lAiowed  debated  senun  glutamic  oxa-  by  using  repeated  exposure  tests  on 
often  result  In  visual  disturbances,  men-  laoetle  transaminase  (SOOT)  values  several  spectes. 

tal  confusion,  fatigue,  tremors,  dtaatoess,  daring  tbs  12th  to  16th  hours  following  In  the  single  exposure  tests,  groups  of 


nausea  and  vomiting  (1,  3, 14) .  Ccxitln- 
ued  overexposure  may  produce  uncon¬ 
sciousness  eventimlly  leading  to  death. 

TCE  also  has  trade  action  on  the  car¬ 
diovascular  and  gastrointestinal  sys- 
tems.  Deaths  have  been  reported  irran 
ventricular  fibrillation  and  cardiac  ar¬ 
rest  following  severe  raEposme  to  the 
sidMtance  il,  16,  21).  Cases  of  injury  to 
the  Uver  and  kidney  have  also  been  ob¬ 
served  il6, 19,  20) . 

Chronic  exposure  to  the  substance  may 
produce  double  vision,  changes  in  color 
perception,  blindness,  loss  of  coordina¬ 
tion  and  sense  of  smell,  and  impairment 
of  the  tactile  sense  (I.  21,  29) . 

Effects  of  TCE  on  the  skin  and  eyes 
Include  reddening  and  dermographi^ 
contact  skin  bums  and  generallxed  der¬ 
matitis  <29,  30).  Studies  have  indicated 
that  TCE  Is  not  significantly  absorbed 
through  the  skin  unless  it  Is  traiq^ied 
against  tiie  skin,  as  fra:  example  \mder 
tight  clothing  (25). 

TCE  Is  rapidly  absorbed  by  the  lungs 
with  50-70  percent  being  retained  and 
metabolized  in  the  body.  The  metabolites 
excreted  Incdude  monochloroaoetic  acid, 
accounting  for  4  percrait  of  the  retained 
TCE;  trichloroacetic  acid,  lO-SO  percent; 
and  tiichloroethanol,  32-59  percent. 
There  Is  an  Initial  conversion  to  chlraral 
hydrate,  a  sedative-hypnotic.  This  con¬ 
verts  Into  trichloroaoetic  acid  and  tri- 
chloroethanbl.  which  are  then  excreted 
In  the  urine  (i) .  Because  the  metabolism 
has  a  requlremrait  fra'  the  reduced  form 
of  nicotinamide  adrailne  dinucleotide 
phOQihate  (NAl^H)  and  oxygen,  it  is 
fdt  that  TCE  is  metabolized  in  the  liver 
mlcrosomes  by  enzymes  known  as  the 
mixed-function  oxidase  system  (33). 
This  has  been  verified  by  the  studies  of 
Bylngton  and  Leibman  (31,  32) . 

The  Uologlcal  half-life  of  TCE  Is  ap- 
proximatdy  41  hours,  which  suggests 
that  TCE  may  accumulate  in  the  body 
(34).  Because  of  this  fairly  extended 
half-life,  the  effects  of  TCE  may  depend 
'upon  the  duration  as  well  as  the  intensity 
of  exposure.  A  study  by  Grandjean 
showed  that  as  the  duration  of  exposure 
increases,  the  rate  of  incidence  of  vari¬ 
ous  nervous  disorders  also  increases  (3) . 

B.  Animal  Studies.  The  bulk  of  ani¬ 
mal  study  data  Is  concerned  with  either 
the  systemic  toxicity  or  neurotoxicity  of 
TCK 

In  a  1944  study,  which  attempted  to 
dranraistrate  a  relationship  between  ex¬ 
posure  to  TCE  and  hepatic  Injiuy,  Seifter 
r^wrted  that  dogs  exposed  by  inhalation 
to  levels  ranging  from  150  i^xn  to  300 
ppm  showed  no  liver  injury.  Dogs  ex¬ 
posed  to  concentrations  of  500-750  iH)m 
showed  a  progressive  impairment  of  liver 
fimctirai,  with  the  degree  of  toxic  effect 
dliectiy  proportiraaal  to  the  intraisity  of 
exposure.  However,  the  changes  in  liver 
function  were  transient,  returning  to 
nonnal  wltttin  Ibw  weeks  after  discon¬ 
tinuance  of  TCE  exposure  (9) . 

In  a  study  by  Wlrtscbafter  and 
Cxonyn,  rats  edven  a  single  subcutane¬ 
ous  injection  of  TCE  <0.004  mole/kg) 


tile  Injection.  Also,  hlsfadoglcal  examina¬ 
tion  showed  '‘mild  degenerative  changes 
of  the  hvra  parenchyma”  at  the  13th 
hour  fc^owiiui;  Injection  (10).  As  In  the 
Seifter  study,  the  changes  were  tran¬ 
sient,  returning  to  nramal  by  the  24th 
hour. 

In  1967,  Mazza  and  Brancaccio  ex¬ 
amined  the  myelograms  and  blood  in- 
diees  of  rabbits  exposed  to  2790  ppm  of 
TCE  by  inhalation.  An  increase  In  lym¬ 
phatic  and  reticuloendothelial  cells, 
hypra>lasia  of  raythroblastic  paren<^- 
ma,  leukopenia  and  thromboesrtopenia  , 
were  found.  In  addition,  the  inve^ga-  * 
tors  fovmd  a  severe  normochromic 
anrania  which  they  attributed  to  the  toxic 
action  of  TCE  on  bone  marrow  (45) . 

A  study  by  Battig  and  Orandjean 
(1963)  examined  the  effects  of  chronic 
exposure  to  TCE  vapors  on  rat  behavior. 
Trai  rats,  exposed  to  an  eight-hour  av¬ 
erage  conoeatration  of  400  pixn  TC^  five 
days  per  week,  for  14  weeks,  were  sub¬ 
jected  to  four  tests.  The  rats’  perform¬ 
ances  in  swimming,  a  Hebb  or  rat 
“intenigence”  test,  exploratory  behavior, 
and  conditioned  avoidance  response  tests 
were  compared  against  the  performance 
of  ten  contn^  rats  exposed  only  to  fresh 
air.  The  researchers  found  that  chronic 
exposure  to  TCE  vapors  detrimentally 
affected  the  rats  neuromuscular  efiSci- 
ency  in  the  swimming  tests,  but  en- 
haciced  exidoratory  behavior  perform¬ 
ance  in  a  maze  situation.  Ihese  results 
appeared  to  stem  from  the  narcotic 
ects  of  TCE.  which  reduce  both  neuro¬ 
muscular  coordination  and  inhibitions. 
However,  exposure  to  TCE  did  not  appear 
to  affect  performance  in  either  the  In- 
telllgraice  or  conditioned  avoidance  re¬ 
sponse  tests  (26) . 

Although  TCE  alone  is  initially  a 
strong  diepKNuaii  on  the  central  nervous 
system,  its  toxic  effects  are  compounded 
by  the  fact  that  one  of  its  primary  meta¬ 
bolites,  trichloroethanol.  is  six  times  as 
strong  a  depressant.  This  has  been  veri¬ 
fied  In  studies  done  using  guinea  idgs 
(37).  As  raie-thlrd  to  one-half  of  the 
retained  amount  of  TCE  Is  metabolized 
to  trlchlomthanol,  this  Quantity  In  cran- 
blnation  with  chloral  hydrate,  a  hyp¬ 
notic,  probatdy  contrfoutes  to  the  phar- 
macodynmnic  and  toxic  ^ect  of  TCE. 

In  a  1960  study,  Orandjean  investi¬ 
gated  the  ^ect  of  TCE  vapor  inhalation 
rai  food-motivsUed  conditioned  responses 
in  rats.  The  animals  were  conditioned  to 
climb  a  rc^  in  order  to  reach  food. 
Orandjean  found  that  rats  exposed  to 
TCE  climbed  more  frequently  without 
previous  signals  than  did  the  craitnd  rats. 
He  observed  that  TCE  in  the  doses 
studied  <200  and  800  ppm)  modified  the 
psychological  equillbrlxim  of  the  rats  by 
decreasing  Inhibitions  and  increasing  ex¬ 
citability  (35). 

Adams  et  aL  (1951  studied  the  effects 
of  TCE  inhalation  on  various  animal 
species.  The  study  Bought  to  determine 
both  the  quantitative  measures  of  acute 
toxicity  by  using  tingle  exposure  tests 
on  rats  and  the  effects  of  chronic  toxicity 


rats  were  exposed  to  various  crasoraitra- 
tions  of  TCE  vapor  ranging  from  100  to 
30,000  ppm  for  periods  of  six  minutes  to 
20  hours  to  determine  (1)  the  lowest  ex¬ 
posure  at  which  all  the  animals  would 
die,  (2)  the  highest  exposure  at  which 
all  the  animals  would  survive,  and  (3)  the 
highest  exposure  at  which  all  the  animals 
would  survive  and  remain  free  of  organic 
injury.  No  testing  was  praformed  to 
determine  functional  impairment.  The 
results  were  plotted  on  a  graph,  and  typi¬ 
cal  results  showed  that  100  pracent  sur¬ 
vival  was  achieved  at  20,000  ppm  for  24 
minutes,  12,000  ppm  for  36  mkiutes,  6400 
ppm  for  64  minutes  and  3000  ppm  for 
sevrai  hours.  No  organic  injuries  were 
found  at  20,000  ppm  for  18  minutes. 
12,000  ppm  for  36  routes,  4800  ppsa  for 
84  minutes,  and  3000  pptp  for  five  hours. 

Of  the  rats  that  survived,  the  only 
toxic  effects  obsraved  were  depramlons 
of  the  central  nervous  system  (anesthetic 
effect),  from  which  the  rats  reeovered 
rapidly.  Other  effects  noted  were  some 
loss  of  body  weight  and  minor  tisane 
changes  which  were  considered  insignifi¬ 
cant  by  the  authors. 

Adams’  test  for  chronic  toxicity  was 
performed  on  rats,  rabbits,  monkeys  and 
guinea  pigs.  They  were  raeposed  to  various 
concoitrations  up  to  3000  ppm  of  TCE 
for  sevoi  hours  a  day.  five  days  a  week 
for  six  months.  Not  all  spectM  were  ex- 
praed  to  an  concentrations.  Maidmium 
TCE  ooncentratlrax  inhaled  without  ad¬ 
verse  effects  were  400  ppm  fra  tiM  mon¬ 
keys,  200  ppm  for  the  rats  and  rabbits 
and  100  pmn  fra  the  guinea  pigs.  Above 
these  concentrations  the  same  adverse 
effects  observed  In  the  single  exposure 
test  were  noted,  and  minor  tmpontance 
was  likewise  asodbed  to  them. 

Comparing  these  results  with  eoMtne 
human  studies,  Adams  oonchKled  that 
"for  uniform  dally  exposure  Of  about 
seven  hours’  duration  there  Is  little  prob¬ 
ability  of  any  adverse  effects  on  human 
subjects  if  trichloroethylene  oonoentra- 
tions  are  kept  btiow  200  ppm;  the  prob¬ 
ability  of  any  effect  whatsoever  is  ex- 
tremtiy  small  if  conoraitrations  are  kept 
below  100  ppm.”  (36) . 

C.  Human  Studies,  Much  research  has 
been  conducted  on  human  subjects’  re¬ 
sponse  to  TCE  exposure.  The  foQowtng 
studies  are  representative  of  flie  Btera- 
t)u%  that  OSHA  has  relied  upon  In  de¬ 
veloping  this  inoposed  standard. 

While  attemptfog  to  devise  tests  that 
would  be  sentitive  enough  to  measure 
changes  in  psytimphyslolagical  functions 
of  a  Btaude  subject  emwsed  to  low  vapra 
conoentrations  of  TCE  (100,  2i8.  200. 
and  500  ppm).  Skopps  and  Mclisugfalln 
(1967)  found  that  psytdioniotor  perform¬ 
ance  on  vartooB  tests  was  not  algnifl- 
cantiy  affected  at  100  ppm.  but  did  de¬ 
teriorate  as  the  concentration  of  TCE 
was  Increased.  Between  100  And  200 
ppm.  a  slight  detiliae  in  performance  was 
observed,  and  In  one  teat,  a  dex¬ 

terity  test,  no  difference  In  results  was 
found.  At  the  300  and  500  ppan  concen- 
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tratlons,  declines  In  performance  were 
significantly  pronounced. 

At  all  exposures,  tbe  subject  reported 
“a  slight  tendency  toward ^mnolence, 
and,  in  addition,  at  the  sdo-ppm  con¬ 
centration,  mild  irritation  in  the  I4>per 
respiratory  tract  and  a  dull  wooly- 
headed  feeling.” 

Dr.  Richard  D.  Stewart  of  the  Medical 
College  of  Wisconsin,  has  conducted  ex¬ 
tensive  research  on  TCE  exposure.  In  a 
1970  study,  Stewart  et  al.  tested  for  neu¬ 
rophysiological  effects  of  TCE  exposing. 

In  nine  separate  experiments,  he  ex¬ 
posed  subjects  to  200  ppm  for  seven 
hours  for  five  days.  Some  subjects  re¬ 
ported  a  variety  of  mild  subjective  symp¬ 
toms  such  as  throat  and  eye  irritation.* 
Yet  these  subjects  did  not  again  experi¬ 
ence  these  symptoms  when  exposed  to 
TCE  on  consecutive  days.  All  of  the  sub¬ 
jects,  however,  reported  feelings  of  fa¬ 
tigue  and  sleepiness.  Further,  although 
the  Investigators  found  normal  results 
on  all  performance  tests  tidcen  by  the 
subjects,  SO  percent  of  the  subjects  re¬ 
ported  that  a  greater  effort  was  required 
for  them  to  perform  normally  in  a  modi¬ 
fied  Romberg  test  for  coordination  (24) . 

Salvinl,  Blnaschi  and  Riva  (1971) 
studied  the  performances  of  six  male 
university  students  exposed  to  average 
concentrations  of  110  ppm  in  t^ts  of 
perception,  memory,  and  manual  dexter¬ 
ity.  Hie  subjects  were  exposed  to  TCE 
in  two  four-hour  sessions  s^arated  by 
one  and  one-half  hours.  The  investiga¬ 
tors  foimd  a  “statistically  significant  de¬ 
crease  in  performance  ability  when  the 
subjects  were  exposed  to  IXTE,  Indicating 
that  100  ppm  was  very  close  to  llie  aver¬ 
age  concentration  capable  of  interfering 
with  psychophysiological  efficiency.” 

In  an  attempt  to  test  their  findings, 
the  investigators  repeated  ttie  entire  ex¬ 
periment  using  workmen  who  regularly 
worked  with  TCE.  The  results  of  the 
second  experiment  confirmed  the  con¬ 
clusions  drawn  from  the  results  of  the 
tests  with  university  students  (7). 

An  expanded  version  of  the  Salvinl 
experiment  was  performed  by  Stewart 
et  al.  (1974),  but  failed  to  corroborate 
Salvini’s  findings  of  interference  with 
pyschophysiologlcal  efficiency  at  110 
ppm.  Stewart  et  al.  attributed  the  differ¬ 
ent  results  to  three  possible  deficiencies 
in  the  Salvinl  study:  “.  .  .  questionable 
statistical  analysis  of  the  data,  an  inac¬ 
curate  ICE  vapor  exposure,  or  poor  ex¬ 
perimental  execution. . . .”  (28) . 

Foster,  Newton,  Soto,  and  Stewart 
(1974)  conducted  a  study  to  determine 
the  effect  of  dally  exposme  to  low  levels 
(20,  100,  200  ppm)  of  TCTE  on  the  spon¬ 
taneous  and  evoked  electrical  activity  of 
the  brain.  The  exposures  resulted  in  elec¬ 
troencephalogram  (EEQ)  changes  at  200 
ppm  in  one  of  the  six  (three  male,  three 
female)  subjects.  Exposure  to  100  ppm 
for  one  week  resulted  in  a  reduced  am¬ 
plitude  in  the  Visual  Evoked  Response 
(VER)  readings  for  all  of  the  female 
subjects.  Exposure  to  concentrations  of 
TCE  at  100  and  200  ppm  resulted  in  a 
reduced  amplitude  in  the  VER  readings 
for  only  one  of  the  three  male  subjects. 
As  a  result  of  these  responses,  the  re- 
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searchers  hypothesized  that  “TCE  may 
.  .  .  directly  stimulate  cortical  neurons 
and/or  it  may  Influence  subcortical  fa- 
cilltory  or  InMbitory  centers.”  (28).  At 
this  time  it  is  unknown  what  effect.  If 
any.  these  changes  have  on  the  health 
of  employees.  However,  as  Stewart  noted, 
at  concentrations  of  300  or  400  ppm,  the 
changes  could  become  sufficiently  signifi¬ 
cant  to  suggest  harmful  effects. 

In  all  of  Stewart’s  work  he  did  not 
find  “.  .  .  that  TCE  has  a  well  defined 
deleterious  effect  upon  humans  either  at 
loo  ppm  or  200  ppm  in  the  atmosphere 
for  the  7^/2  hour  per  day,  5  days  per 
week.”  He  concluded  that  “.  .  .  the  100 
ppm  concentration  probably  has  a  three- 
to  four-fold  margin  of  safety  for  most 
individuals.”  (28). 

In  a  review  of  the  criteria  document 
published  by  NIOSH,  Messite  (1974) 
cited  several  authors  in  establishing  her 
reasons  for  lowering  the  TWA  to  75  ppm 
(14).  She  stated  that: 

.  .  .  the  psychophysiological  effects  of  hu¬ 
man  exposures  to  trichloroethylene  at  levels 
approximately  those  of  the  proposed  stand¬ 
ard  and  the  clinical  impressions  expressed 
by  a  number  of  otiier  authors  of  subjective 
8]rmptoms  ...  do  not  appeu  to  be  sufficiently 
appreciated  in  the  document. 

Among  the  authors  primarily  relied 
upon  were  Grandjean  (1955)  and  Bar- 
dodej  (1955). 

Grandjean  et  al.  made  96  air  analyses 
in  24  different  workshops  which  showed 
concentrations  of  TCE  between  1  and  355 
ppm,  with  the  majority  between  20  and 
40  ppm.  Either  through  case  histories 
(30  people)  or  clinical  examinations  (50 
people) ,  Grandjean  found  symptoms 
such  as  fatigue,  dizziness,  and  inability 
to  tolerate  alcohol  among  exposed  em¬ 
ployees. 

Grandjean  pointed  out  that  the  air 
monitoring  “provided  insufficient  indica¬ 
tion  of  the  total  extent  of  exposure  of  the 
woikers,”  because  there  was  no  long  term 
air  sampling  and  the  ten  minute  air  sam¬ 
ples  did  not  fully  take  into  account  such 
Job  tasks  as  special  tank  cleaning,  re¬ 
moval  of  TCE,  etc.  Both  because  the 
study  did  not  measure  the  extent  of  em¬ 
ployee  exposure  and  because  there  was 
no  control  group,  this  study  cannot  be 
utilized  to  defi^tely  establish  a  dose- 
response  level  for  TCE  (3) . 

In  concluding  that  NIOSH  should  have 
recommended  a  level  of  75  ppm,  Mes¬ 
site  also  relied  upon  a  study  by  Bardodej 
and  Vyskocil  (46).  Seventy-five  workers 
employed  in  dry-cleaning  and  degreasing 
occupations  were  studied.  The  workers’ 
length  of  emplojmient  varied  from  six 
months  to  25  years.  The  authors  reported 
that  the  TCE  concentrations  in  tiie 
plants  ranged  between  5  and  630  ppm. 
They  found  a  statistically  significant  cor¬ 
relation  between  the  duration  of  ex¬ 
posure  and  toxic  effects  of  TCE.  NIOSH, 
in  its  review,  criticized  this  report  because 
“no  controls  were  used,  the  areas  sam¬ 
pled  were  not  reported,  and  the  general 
health  of  the  worker  population  was 
not  given.”  Therefore,  this  study  is  also 
not  that  helpful  in  establishing  a  dose- 
response  level  for  TCE. 

Effects  of  exposure  to  TCE  on  the  skin 


and  eyes  have  also  been  studied  by  Stew¬ 
art.  In  1964,  Stewart  and  Dodd  published 
results  of  investigations  of  ^e  rate  of 
skin  absorption  for  five  industrial  sol¬ 
vents  including  TCE.  Volunteer  subjects 
were  exposed  by  immersion  of  the  thumbs 
into  containers  of  the  substances  for  30 
minutes.  The  amoimt  of  skin  absorption 
was  estimated  by  comparing  concentra¬ 
tions  of  the  solvents  found  in  the  expired 
alveolar  breath  of  the  subjects  following 
the  skin  exposure,  with  previously  ob¬ 
tained  data  on  alveolar  breath  concen¬ 
trations  following  exposure  to  known 
vapor  levels  of  the  solvents. 

All  of  the  subjects  experienced  burn¬ 
ing  sensations  dining  skin  contact  with 
TCE.  Erythema  and  fine  scales  were  also 
noted  in  all  subjects  with  the  erythema 
subsiding  in  two  hours.  The  researchers 
found  that  the  rate  of  skin  absorption  of 
"TCE  was  comparatively  slow,  and  hy¬ 
pothesized  that  the  substance  would 
probably  not  be  absorbed  through  the 
skfn  in  toxic  quantities  during  similar 
contact  with  hand  and  forearms  (25). 

In  one  study,  mild  eye  Irritation  was 
reported  for  exposures  as  low  as  160  ppm 
for  a  total  exposure  period  of  83  min¬ 
utes  (43). 

D.  Case  histories.  Most  of  the  facts 
obtained  concerning  the  effects  of  oc¬ 
cupational  exposure  to  TCE  have  come 
from  case  histories.  Although  these  case 
histories  are  Important,  they  often  in¬ 
volved  exposures  to  high,  although  un¬ 
known,  concentrations. 

For  example,  there  are  numerous  re¬ 
ported  cases  of  deaths  from  inhalation 
of  TCE  vapors  during  degreasing  opera¬ 
tions  (16,  18,  19,  21).  There  are  also 
reports  of  deaths  resulting  from  the  in¬ 
tentional  “sniffing”  of  TC7E  yapors  by 
workers  and  children  (15,  23).  Other 
effects  noted  from  case  histories  such  as 
nausea,  dhzlness,  sleepiness,  etc.,  parallel 
effects  seen  under  the  controlled-condi- 
tion  studies.  Effects  such  as  renal  and 
hepatic  failures  due  to  either  occupa¬ 
tional  or  deliberate  inhalation  of  TXIT; 
vapors  have  not  been  seen  in  human 
experimental  studies,  but  are  readily  ap¬ 
parent  in  the  case  histories  (17,  19,  20) . 
Acute  illnesses  have  been  documented  by 
reports  of  unconsciousness  among  work¬ 
ers  exposed  to  concentrations  between 
1,700  and  3,300  ppm  for  as  little  as  ten 
minutes  (29)  and  dysfunctions  of  the 
central  nervous  system  at  exposures  of 
1,000  pixn  for  even  short  periods  of  time 
(42). 

While  tiiese  case  studies  are  useful  in 
Identifying  severe  s3mipt<Hns  of  exposure 
to  extremely  high  levels  of  TCE,  they  are 
not  helpful  in  determining  the  lower 
toxic  limits  of  TC!E  exposures. 

m.  The  CoNsn>ERATiON  of 
Cakcinogenicity 

OSHA  has  received  an  alert  as  to  the 
potential  cardiK^enlcity  of  TCE  from 
the  National  Cancer  Institute  (NCI)  and 
from  NIOSH.  Both  alerts,  which  were 
based  (m  a  carcinogenesis  bioassay  of 
TCE  conducted  by  NCI,  state  that  a  pre¬ 
liminary  evaluation  of  the  bloassay  in¬ 
dicates  the  substance  to  be  carcinogenic 
in  mice.  However,  NCI  emi^iaslzed  that 
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its  memorandum  represents  “only  a 
statement  of  concern”  and  that  “no 
definite  conclusions  as  to  the  carcino¬ 
genicity  of  the  siibstance  may  be  reached 
until  ail  of  the  data  from  histopatholc^ 
examinations  have  been  received  and 
evaluated.”  NIOSH’s  m^orandiun  was 
based  upon  the  same  NCI  study  and  was 
intended  to  “alert  members  of  the  occu¬ 
pational  and  health  community  to  new 
information  on  a  potential  occupational 
hazard.” 

OSHA  shares  the  concern  expressed  by 
NCI  and  NIOSH  as  to  the  possible  car¬ 
cinogenicity  of  TCE.  However,  we  believe 
it  is  inappropriate  at  this  time  to  treat 
TCE  as  a  human  carcinogen  based  solely 
on  the  preliminary  information  now 
available.  OSHA  solicits  and  will  give 
serious  consideration  to  all  data  concern¬ 
ing  the  carcinogenic  potential  of  TCE, 
including  data  on  whether  TCE  is  an 
animal  carcinogen  and  other  data  which 
may  Indicate  that  TCE  should  be  regu¬ 
lated  in  the  workplace  as  a  carcinogen. 
If  the  evidence  submitted  during  the 
course  of  Ihls  rulemaking  proceeding.  In¬ 
cluding  the  final  NCI  data,  indicates  that 
TCE  should  be  regulated  as  a  carcinogen, 
the  final  standard  promulgated  as  a  re¬ 
sult  of  this  proceeding  may  set  a  maxi¬ 
mum  exposure  limit  significantly  below 
the  limit  set  out  herein.  In  addition  to 
ix)sslbly  requiring  employers  to  reduce 
exposures  to  the  lowest  feasible  level,  the 
final  standard  may,  in  the  circumstances 
noted  above,  contain  other  provisions, 
such  as  for  regulated  areas,  appropriate 
to  the  regulation  of  a  carcinogen  (see, 
e.g.,  29  CPR  1910.1017) . 

In  any  event,  we  solicit  any  data, 
views  or  arguments  on  the  issue  of  car¬ 
cinogenicity,  feasibility  and  related 
matters. 

IV.  Pertinent  Legal  Authority 

The  primary  purpose  of  the  Act  is  to 
assure  so  far  as  possible  safe  and  health¬ 
ful  wolfing  conditions  for  every  work¬ 
ing  man  and  woman.  One  means  pre¬ 
scribed  by  Congress  to  achieve  this  goal 
is  the  authority  vested  in  the  Secretary 
of  Labor  to  set  mandatory  safety  and 
health  standards.  The  standards-setting 
process  imder  section  6  of  the  Act  is  an 
integral  part  of  an  occupational  safety 
and  health  program  in  that  the  process 
permits  the  participation  of  interested 
parties  in  consideration  of  scientific 
data.  Industrial  processes  and  other  fac¬ 
tors  relevant  'to  the  identification  of 
hazards  and  the  selection  of  appropriate 
control  meastu-es.  Occupational  safety 
and  health  standards  establish  the 
requisite  conduct  or  eiq^osure  level  and 
provide  a  basis  for  ensuring  the  existence 
of  safe  and  healthful  workplaces. 

The  Act  provides  that; 

The  Secretary,  In  promulgating  standards 
dealing  with  toxic  materials  or  harmful 
phyrical  agents  tmder  this  subsection,  ahati 
set  the  standard  which  most  adequately  as¬ 
sures,  to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence,  that  no  employee 
wiU  suffer  material  impairment  of  health  or 
functional  capacity  even  If  such  employee 
has  regtdar  exposure  to  the  hazard  dealt  with 
by  such  standard  tot  the  period  of  h|s  work¬ 


ing  life.  Development  of  standards  under  this 
subsection  shall  be  based  upon  research, 
demonstrations,  experiments,  and  such  other 
Information  as  may  be  appropriate.  In  addi¬ 
tion  to  the  attainment  of  the  highest  degree 
of  health  and  safety  protection  for  the  em¬ 
ployee,  other  considerations  shall  be  the 
latest  avaUable  scientific  data  in  the  field, 
the  feaslbUity  of  the  standards,  and  ex¬ 
perience  gained  under  this  and  other  health 
and  safety  laws.  (Section  6(b)  (6) ) 

Sections  2(b)  (5)  and  (6),  20,  21,  22, 
and  24  of  the  Act  refiect  Congress’  recog¬ 
nition  that  conclusive  medical  or  scien¬ 
tific  evidence  including  causative  factors, 
epidemiological  studies  or  dose-response 
data  may  not  exist  for  many  toxic  ma¬ 
terials  or  harmful  physical  agents. 
Nevertheless,  standards  cannot  be  post¬ 
poned  because  definitive  medical  or  sci¬ 
entific  evidence  is  not  currently  avail¬ 
able.  Indeed,  while  final  standards  are 
to  be  based  on  the  best  available  evi¬ 
dence,  the  legislative  history  makes  it 
clear  that  “it  is  not  intended  that  the 
Secretary  be  paralyzed  by  debate  sur- 
roimding  diverse  medical  opinion.”  House 
Comm,  on  Education  and  Labor.  H.R. 
Rep.  No.  91-1291,  91st  Cong.,  2d  Sess.  18 
(1970).  This  congressional  judgment  Is 
supported  by  the  courts  which  have  re¬ 
viewed  standards  promulgated  \mder 
the  Act.  In  sustaining  the  standard  for 
occupational  exposure  to  vinyl  chloride 
(29  CFR  1910.1017),  the  U.S.  Court  of 
Appeals  for  the  Second  Circuit  stated 
that  “it  remains  the  duty  of  the  Secre¬ 
tary  to  act  to  protect  the  workingman, 
and  to  act  even  in  circumstances  where 
existing  methodology  or  research  is  de¬ 
ficient.”  “Society  of  Plastics  Industry, 
Inc.  V.  Occupational  Safety  and  Health 
Administration,”  509  P.  2d  1301,  1308 
(2d  Cir.  1975),  cert,  denied.  —  U.S.  — , 
95  S.Ct.  1998,  44  L.Ed.2d  482  (1975). 

A  similar  rationale  was  applied  by  the 
U.S.  Court  of  Appeals  for  the  District  of 
Coliunbia  Circuit  in  rerevievidng  the 
standard  for  occupational  exposure  to 
asbestos  (29  CFR  1910.1001) .  The  Court 
stated  that: 

some  of  the  questions  Involved  In  the  pro¬ 
mulgation  of  these  standards  are  on  the 
frontiers  of  scientific  knowledge,  and  conse¬ 
quently  as  to  them  Insufficient  data  Is  pres¬ 
ently  available  to  make  a  fully  Infcsmied 
factual  determination.  Decision  making  must 
In  that  circumstance  depend  to  a  greater 
extent  upon  p(dlcy  Judgments  and  less  upon 
purely  factual  analysis. 

“Industrial  Union  Department,  AFL- 
CIO  V.  Hodgson,”  499  F.2d  467,  474  (D.C. 
Cir.  1974). 

In  setting  standards,  the  Secretary  is 
expressly  Required  to  consider  the  feasi¬ 
bility  of  the  proposed  standards.  Senate 
Comm,  on  Labor  and  Public  Welfare, 
S.  Rep.  No.  91-1282,  91st  Cong.,  2d  Sess. 
58  (1970).  Nevertheless,  considerations 
of  technological  feasibility  are  not  lim¬ 
ited  to  devices  already  developed  and  in 
use.  Standards  may  require  improve¬ 
ments  in  existing  technologies  or  require 
the  development  of  new  technology.  “So¬ 
ciety  of  Plastics  Industry,  Inc.  v.  Occu» 
national  Safety  and  Health  Administra¬ 
tion.”  509  F.2d  at  1309. 

Where  appropriate,  the  standards  are 
required  to  include  provisions  for  labels 


or  other  forms  of  warning  to  apprise  em¬ 
ployees  of  hazards,  suitable  protective 
equipment,  control  procedures,  monitor¬ 
ing  and  measuring  of  employee  expo¬ 
sure,  employee  access  to  the  results  of 
monitoring,  and  appropriate  medical  ex¬ 
aminations.  Where  a  standard  prescribes 
medical  examinations  or  other  tests,  they 
must  be  made  available  at  no  cost  to  the 
employee  (Section  6(b)(7)).  Standards 
may  also  prescribe  recordkeeping  re¬ 
quirements  where  necessary  or  appro¬ 
priate  for  enforcement  of  the  Act  or  for 
developing  information  regsurding  occu¬ 
pational  accidents  and  illnesses  (Section 
8(c)). 

V.  The  Proposal 

The  following  discussion  analyzes  sig¬ 
nificant  provisions  of  the  prt^josed  stand¬ 
ard  for  occupational  exposure  to  TCE: 

A.  Scope  and  application.  The  pro¬ 
posed  standard  would  ai^ly  to  all  work¬ 
places  in  all  industries.  Including  con¬ 
struction  and  maritime  as  well  as  “gen¬ 
eral  Industry,”  where  TCE  is  produced, 
released,  packaged,  repackaged,  stored, 
handled,  used  or  transported,  except  to 
the  extent  that  this  section  will  not  apply 
to  workhig  conditions  with  respect  to 
which  other  Federal  agencies,  such  as, 
but  not  limited  to,  the  Environmental 
Protection  Agency  or  the  Department  of 
Transportation,  have  exercised  their 
statutory  authority  to  prescribe  or  en¬ 
force  standards  affecting  occupational 
safety  or  health.  Although  the  scope  of 
this  proposal  is  broad,  covering  nearly 
every  -use  or  handling  of  TCS:,  the  spe¬ 
cific  provisions  of  the  proposed  standard 
that*  would  apply  to  any  particular  em¬ 
ployer  depend  upon  the  amount  of  the 
toxic  substance  actually  releai^  into  the 
workplace  air,  or  upon  whether  em¬ 
ployees  are  likely  to  have  eye  or 
repeated  skin  contact  with  liquid  TCTE. 
It  should  be  noted,  however,  that  cer¬ 
tain  provisions  of  the  proposed  standard, 
such  as  employee  training  and  informa¬ 
tion.  apply  wherever  TCE  is  relased  as 
a  result  of  operations,  without  regard 
to  the  airborne  concentrations. 

B.  Exposure  limits.  The  proposed 
standard  establishes  limits  for  exposure 
to  airborne  concentrations  of  TCE  and 
for  dermal  and  eye  exposure. 

1.  Permissible  airborne  exposure  lim¬ 
its.  The  proposed  standard  would  retain 
the  eight-hour  time-weighted  average 
limit  (TWA)  based  on  a  40-hoiur  work 
week  of  100  parts  of  TCE  per  million 
parts  of  air  (100  ppm)  currently  listed 
in  S  1910.1000,  Table  Z-2.  However,  the 
200  ppm  ceiling  concentration  currently 
listed  in  S  1910.1000  would  be  changed  to 
150  ppm,  as  averaged  over  a  15  minute 
period',  and  the  concept  of  a  peak  con¬ 
centration  would  be  completely  elimi¬ 
nated. 

Based  on  the  studies  discussed  above, 
it  is  OSHA’s  Judgment  that  there  is  a 
significant  probability  that  well-defined 
symptoms  of  TCE  exposure  will  appear 
in  employees  exposed  to  approximately 
300  ppm  or  greater.  In  addition,  fatigue 
and  sleepiness,  probaUy  resulting  from 
the  anesthetic  effects  of  TCE,  have  been 
observed  at  200  ppm.  There  are  also  data 
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to  suggest  ttiat  milder  symptoms  and  proposed  stemdard  prescribes  an  action  employer  Is  not  required  to  sample  or 
effects  may  appear  at  levels  below  300  levd  whl<^  is  a  concentration  of  TCB  measure  airborne  concentrations  of 
ppm,  although  probably  not  under  100  equal  to  one-half  of  the  TWA,  at  or  above  TCE.  However.  If  the  employer  has  per- 
ppm.  which  certain  precautionary  measures  formed  any  measurements,  these  must 

It  is  apparent  that  we  must  protect  such  as  exposure  measurements  and  also  be  considered  in  the  initial  deter- 
against  well-defined  symptoms  of  TCE  medical  surveillance  must  be  initiated.  mination.  In  making  the  initial  deter- 
exposure.  Moreover,  we  believe  that  it  The  proposed  action  levd  for  TCK  is  mination,  the  employer  must  be  certain 
is  inappropriate  to  permit  employees  to  any  concentration  greater  than  or  equal  that  the  determination  accurately  re- 
be  exposed  to  a  known  anesthetic  at  to  50  parts  per  million  (50  n;an) .  Like  the  fleets  employee  exposure  conditions  over 
levels  which  produce  even  mild  anesthet-  TWA.  the  action  level  is  based  on  an  the  entire  workday, 
ic  effects,  such  as  fatigue  and  sleepiness,  eight-hour  time-weighted  average.  In  establishments  having  more  than 

Therefore,  in  OSHA’s  judgment  and  in  in  OSHA’s  judgment,  two  kinds  of  un-  one  work  oF>eration  involving  tlie  use  of 
accordance  with  NIOSH's  recommenda-  certainties  can  affect  an  employer’s  ef-  TC!E,  an  initial  determination  must  be 
tions,  the  current  TWA  for  TCE  appears  forts  to  be  reasonably  confldent  of  the  made  for  each  operation.  Also,  the  de- 
to  be  both  necessary  and  adequate  for  results  of  his  exjjosure  measuring  pro-  termination  must  be  repeated  ea^  time 
the  protection  of  employees.  We  believe  gram.  First,  he  must  know  if  his  sam-  there  is  a  change  in  production,  process 
the  proposed  TWA  provides  an  appro-  pling  and  analysis  accurately  informs  or  control  measures  which  could  result  in 
priate  margin  of  safety  to  protect  em-  him  of  his  employee’s  actual  exposure  new  or  additional  exposures,  or  when- 

ployees  from  well-defined  s3anptoms  of  level  on  the  day  of  measurement.  Assum-  ever  the  employer  has  any  other  reason 

TCE  exposure  and  from  its  anesthetic  ing  that  an  employee’s  exposure  has  been  to  suspect  that  a  change  in  exposure 
effects.  It  also  provides  slgniflcant  imo-  properly  measured  (excluding  such  conditions  has  occurred, 
tection  from  milder  symptoms  and  things  as  precision  and  accuracy  of  the  If  the  results  of  the  initial  determina- 

effects.  sampling  method)  an  employer  can  be  tion  are  negative,  that  is.  if  the  employer 

However,  as  previously  mentioned,  reasonably  sure  of  the  employee’s  expo-  determines  that  no  employee  is  reposed 
studies  indicate  that  the  current  ceiling  sure  on  the  day  of  measiirement.  to  eye  or  repeated  skin  contact  and  that 

level  of  200  ppm  may  be  too  high.  Thus,  Second,  the  employer  must  al^  know  no  employee  is  exposed  to  airborne  con¬ 
fer  example,  subjects  exposed  to  con-  whether  the  measured  exposure  level  on  centrations  of  'TCE  vapor  at  or  above  the 
centrations  between  150  and  200  ppm  one  day  is  indicative  of  exposure  levels  action  level  or  above  the  ceiling  limit,  a 
experienced  eye  irritation,  fatigue  and  on  days  he  does  not  measure.  It  is  known  written  record  of  this  determhiation 
sleepiness  even  when  exposure  durations  that  the  level  of  contamination  in  occu-  must  be  made.  ’This  record  must  contain 
were  for  less  than  eight  hours,  and  espe-  national  environments  varies  from  day  any  information  or  observations  that  in- 
cially  when  continued  for  flve  days  per  to  day  in  a  random  fashion.  This  varia-  dlcate  an  raaployee  may  be  exposed  to 
week.  ’Therefore,  OSHA  proposes  to  set  tion  in  levels  is  unavoidable;  it  is  only  liquid  or  airborne  concentrations  of ’TCIE, 
the  celling  limit,  as  averaged  over  any  minimally  connected  to  the  precision  and  Including  employee  complaints  of  symp- 
15  minute  t)eriod,  at  160  ppm  to  protect  accuracy  of  the  method  of  measurement,  toms  that  may  be  attributable  to  such 
workers  frexn  experiencing  toxic  effects  and  does  not  include  variations  due  to  exposure.  Further,  the  determination 
from  expostire.  changes  in  work  processes  or  controls.  record  must  include  measurements  of 

2.  Dermal  and  eye  exposure  limit.  As  OSHA  ha-<i  determined  statistically  TCE  that  have  been  made,  even  though 
in  the  case  of  most  organic  solvents,  TCB  that  even  though  all  measurements  of  such  measurements  are  not  required  to 
acts  as  a  defatting  agent  on  skin  tissues,  exposure  level  may  fall  below  the  per-  be  made  for  the  initial  determination, 
resulting  in  irritation  and  dermatitis,  misslble  limit,  some  possibility  exists  that  and  the  names  and  social  security  num- 
Repeated  ,or  prolonged  exposures  may  on  unmeasured  days  the  employee’s  ac-  bers  of  the  employees  considered  in 
even  result  in  skin  bums.  Eye  contact  tual  exposure  may  exceed  the  permissible  reaching  the  determination, 
with  TCE  results  in  severe  pain  and  Irrl-  Umit.  (Leldel.  N.A,  et  aL  “Exposure  When  results  of  the  initial  determlna- 
tatlon  often  lasting  for  several  days.  Measurement  Action  Level  and  Occupa-  tion  of  dermal  or  eye  exposure  indicate 
For  these  reasons,  the  proposed  stand-  tional  Environmental  Variability,"  that  any  employee  may  be  exposed  to 
ard  would  prohibit  employers  from  ex-  dhew,  PHS,  CDC.  NIOSH,  DLCK  (Au-  liquid  ’TCE.  the  employer  must  provide 
posing  employees  to  eye  and  repeated  gust  1975).)  Where  exposure  measure-  affected  employees  with  Impermeable 
skin  contact  with  liquid  ’TCE.  ments  are  above  one  hall  the  permissible  protective  clothing  and  devices  to  pro- 

C.  Effects  of  ooertime  on  exposure.  The  Umit,  Le..  the  action  level,  the  statistical  tect  the  areas  of  the  body  likely  to  come 
permissible  exposure  limits  are  based  on  risk  is  such  that  an  employer  can  not  in  contact  with  liquid  TCE. 
an  eight-hour  time-weishted  average  reasonably  be  confident  that  his  employ-  Wfam  the  initial  exposure  determlna- 
(’TWA)  concentration  lor  a  40-hour  work  ees  may  not  be  overexposed.  Therefore,  tkm  indicates  that  any  employee  may  be 
week.  OSHA  recognizes,  however,  that  requiring  exposure  measurements  to  exposed  in  excess  of  the  action  levd.  the 
work  shifts  can  extend  beyond  the  reg-  begin  at  the  action  level  provides  the  ttnidoyer  must  measiure  the  exposure  of 
ular  eight-hour  period  as  the  result  of  employer  with  a  reasonable  degree  of  the  employee  most  likely  to  have  the 
overtime  or  other  alterations  of  the  work  confidence  in  the  results  of  his  measure-  highest  exposure.  If  the  results  of  this 
schedule.  ’This  extension  of  work  time  ment  program.  measurement  indicate  that  the  employee 

also  extends  the  time  during  which  the  in  view  of  these  consideratimis  and  In  is  exposed  to  cmicentrations  in  excess  of 
employee  is  exposed.  The  effects  of  this  order  to  provide  maximum  employee  the  action  level,  or  the  ceiling  limit  the 
additional  exposure  time  must  be  con-  protection,  the  proposal  would  also  re-  enudoy^  must  Implement  a  program  to 
sidered  in  arriving  at  a  level  of  exposure,  -quire  the  employer  to  cmnmepce  medical  measure  the  exposures  of  all  emploirees 
For  the  purpose  of  calculating  an  ex-  surveillance  at  the  action  level.  similarly  affected.  Because  a  positive  de- 

posure  level,  the  relationship  of  eoncen-  e.  Determination  and  measurement  of  tomination  triggers  the  exposure  meas- 
tration  and  time  of  exposure  has  been  exposure.  The  employer  would  be  re-  urement  program,  with  its  own  record- 
assumed  to  be  linear.  As  the  exposure  quiied  by  the  proposal  to  make  an  keeping  requirements,  no  written  record 
time  increases,  the  factor  of  concentra-  initial  determination  of  emploiree  of  positive  determination  need  be  made, 
tion  mxiltiplied  by  time  (C  x  T)  must  re-  exposure  to  airborne  or  liquid  TCE.  This  When  the  results  of  the  single  em- 
main  constant.  Thus,  for  example,  em-  determination  may  be  an  observation  idoyee’s  exposure  measurement  reveal 
ployees  exposed  to  TCB  for  ten  hours  based  on  the  amoimt  of  TCE  present  in  exposures  in  excess  of  the  action  level  or 
could  not  be  exposed  to  more  than  80  the  workplace,  type  of  operatioDs  being  the  limit,  the  employer  would  be 

ppm  on  the  average.  perfonned,  the  amount  and  type  of  ven-  required  to  identify  all  other  employees 

It  is  believed  that  by  eqnatiiur  exposure  tUation.  and  the  proximity  of  employees  who  may  be  similarly  expoaed,  and  to 
with  the  eight-hour  ’TWA,  reasonaUe  as-  to  the  TCB.  Also,  the  employer’s  deter-  measure  the  exposures  of  each  of  these 
surance  of  maintaining  a  safe  exposure  mination  must  consider  any  employee  employees.  Detailed  instructions  for 
level  is  retained.  complaints  of  symptoms  that  may  be  at-  monitoring  the  exposures  of  such  em- 

D.  Action  leva.  In  addition  to  time-  trlbutable  to  TCB  exposure.  ployees  are  contained  in  the  proposed 

wdghte<L  average  and  neiung  limits,  the  When  making  this  determination,  Ihe  standanL 
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The  measurement  procedure  may  be 
terminated  as  to  a  particular  employee 
if  the  employee  exposure  measurement 
does  not  indicate  exposures  in  excess  of 
the  acti(xi  level  or  ceiling  limit.  However, 
it  should  be  noted  that  if  an  employer 
has  knowledge  of  a  change  in  production, 
process  or  control  measures  which  could 
result  in  increased  exposures  to  TCE,  or 
if  the  employer  has  any  other  reason  to 
suspect  that  a  change  in  exposure  c<m- 
ditions  has  occurred,  the  initial  determi¬ 
nation  procedure  must  be  repeated. 

Hie  monitoring  provisions  are  designed 
so  that  employers  who  have  workplaces 
in  which  exposures  to  TCE  are  below  the 
action  level  would  not  be  required  to 
make  continual  measurements.  Further, 
those  employers  having  establishments 
with  exposures  at  or  above  the  action 
level,  but  below  the  permissible  exposure 
limits,  would  be  required  to  make  only 
the  minimum  number  of  exposure 
measurements  necessary  for  protection 
of  employees.  The  Intent  of  these  pro¬ 
cedures  is  to  provide  adequate  protec¬ 
tion  for  employees  while  minimizing  the 
burden  on  employers. 

P.  Methods  of  measurement.  The  pro¬ 
posal  would  require  that  exposure 
measurements  reflect  the  actual  exix)sure 
conditions  for  each  employee.  No  speci¬ 
fication  is  made  for  the  location  of  the 
samples  taken.  Thus,  the  employer  may 
perform  either  personal  breathing  zone 
or  general  air  sampling,  provided  that  ^e 
method  chosen  gives  an  accurate  indica¬ 
tion  of  each  employee’s  exposure.  Fur¬ 
ther,  any  appropriate  combination  of 
long-term  or  short-term  samples  would 
be  acceptable.  However,  the  proposal  re¬ 
quires  that  all  exposures  be  calculated  on 
an  eight-hour  time-weighted  average 
basis,  with  the  exception  of  the  ceiling 
concentration  measurements.  The  sam¬ 
pling  method  must  have  an  accuracy,  to 
a  confidence  level  95%,  of  ±  35%  up  to 
100  ppm  and  ±  25%  above  100  ppm. 
The  term  “accuracy”  refers  to  the  differ¬ 
ence  between  the  measured  value  and  the 
true  concentration.  It  allows  fm:  both 
the  random  variation  of  the  method  (its 
precision)  and  the  difference  between 
the  average  result  from  the  method  and ' 
the  true  value  (bias  of  the  method) .  As 
noted,  Uie  required  suscuracy  for  conc^- 
traticms  of  IXJE  above  100  ppm  is  25% 
at  a  95%  confidence  level.  Tliis  means 
that  out  of  a  long  series  of  measure¬ 
ments,  95%  must  be  within  25%  of  the 
true  value. 

G.  Methods  of  compliance.  The  pro¬ 
posed  standard  woiUd  require  the  em¬ 
ployer  to  immediately  institute  engineer¬ 
ing  controls  to  reduce  employee  exposures 
to  or  below  the  permissible  exposure 
limits,  except  in  situations  where  such 
controls  are  infeasible.  Further,  in  situa¬ 
tions  where  the  engineering  controls  that 
can  be  instituted  immediately  not 
reduce  exposures  to  the  permissible  ex¬ 
posure  limits,^  they  must  nonetheless  be 
used  to  reduce  exposures  to  the  lowest 
practicable  level,  and  be  supi^emented  by 
the  use  of  work  practices. 

Where  engineering  controls  and  work 
practices  will  not  reduce  exposures  to  the 
permissible  exposure  limits,  they  must 


nonetheless  be  implemented  to  reduce 
exposures  to  the  lowest  practicable  limit, 
and'be  supplonented  by  the  use  of  per¬ 
sonal  protective  devices.  In  additi(m,  a 
program  mtist  be  established  and  imple¬ 
mented  to  reduce  exposure  to  within  the 
permissible  exposure  limits,  or  to  the 
greatest  extent  feasible,  solely  by  means 
of  engineering  controls.  Written  plans  for 
this  program  must  be  dev^oped  and  fur¬ 
nished  upon  request  for  examination  and 
copying  to  representatives  of  the  Secre¬ 
tary  and  the  Director.  These  plans  must 
be  reviewed  and  updated  periodically  to 
reflect  the  current  status  of  exposure 
control. 

In  the  compliance  priorities  set  out  in 
the  proposal,  engineering  controls  are 
the  preferred  means  of  compliance  be¬ 
cause  they  reduce  exposure  hazards  in 
the  workplace  environment  by  removing 
the  airborne  contaminants.  Engineering 
controls  may  Include  the  installation  of 
local  exhaust  ventilation  or  the  modifica¬ 
tion  of  a  process  so  as  to  reduce  emission 
of  the  contaminant  into  the  workplace. 
When  mechanical  ventilation  is  us^  for 
engineering  control,  checks  of  air  system 
efficiency,  such  as  capture  velocity,  duct 
velocity  or  static  pressiure  must  be  made 
at  least  every  three  months.  These  checks 
are  necessary  to  assure  that  the  primary 
control  system  (mechanical  ventilation) , 
is  functioning  effectively  at  all  times. 

When  engineering  controls  prove  to  be 
infeasible  or  inadequate,  work  practice 
controls  must  be  instituted.  Work  prac¬ 
tice  controls  include,  for  example,  ad¬ 
herence  to  proper  process  techniques  and 
proper  maintenance.  However,  the  effec¬ 
tiveness  of  work  practice  controls  Is  de¬ 
pendent  on  strong  supervisory  controls 
being  continuously  maintained,  and  they 
are  therefore  generally  less  reliable  than 
engineering  controls.  For  this  reason  the 
proposal  establishes  work  practice  con¬ 
trols  as  the  secondary  means  of  control¬ 
ling  employee  exposures. 

Where  both  engineering  and  work 
practice  controls  are  Infeasible  or  in¬ 
sufficient  to  reduce  the  exposure  to  per¬ 
missible  levels,  they  must  nonetheless  be 
used  to  reduce  exposure  to  the  lowest 
practicable  level,  and  be  supplemented 
by  the  use  of  respirators.  Respirators 
are  the  least  satisfactory  means  of  con¬ 
trol  because  of  certain  difficulties  in¬ 
herent  in  their  use.  Respirators  are 
capable  of  providing  good  protection 
only  if  they  are  properly  selected  for 
the  concentrations  of  airborne  contami¬ 
nants  present,  properly  fitted  to  the  em¬ 
ployee,  worn  by  the  employee,  and 
replaced  when  they  have  ceased  to  pro¬ 
vide  adequate  protection.  While  it  is 
possible  for  all  of  these  conditions  to 
be  met,  it  is  often  the  case  that  they 
are  not,  and,  as  a  consequence,  the  pro¬ 
tection  of  employees  by  respirators  is 
not  as  effective  as  the  other  methods  of 
compliance.  Where  respirators  are  used, 
the  proposed  standard  would  establish 
requirements  for  their  selection  and 
maintenance. 

H.  Hazardous  operations  and  emer¬ 
gency  situations.  As  discussed  above, 
TCE  decomposes  rapiffiy  into  several 
hazardous  breakdown  products  such  as 


chlorine,  hydrogen  chloride,  phosgene 
and  dichloroacetyl  chloride,  upon  expo¬ 
sure  to  high  temperatiires,  open  fiames 
or  ultraviefiet  light  (i).  For  this  reason, 
the  proposed  standard  would  require 
operations  involving  high  temperatures, 
open  fiames  or  ultraviolet  light  to  be 
performed  outside  of  arqas  in  which  TCE 
vapors  are  present,  unless  such  opera¬ 
tions  are  appropriately  shielded  and 
ventilated. 

A  TWA  for  dichloroacetyl  chloride  is 
not  included  in  Table  Z-1  at  this  time, 
but  it  is  known  that  a  concentration  of 
approximately  10  ppm  will  immediately 
cause  coughing  and  eye  irritation  to  an 
extent  that  most  employees  cannot  tol¬ 
erate  it  for  more  than  a  short  time.  Dahl- 
berg  states  that  dichloroacetyl  chloride, 
not  phosgene,  is  the  main  decomposi¬ 
tion  product  caused  by  welding  in  areas 
where  TCE  vapors  are  present.  The 
rate  of  creation  of  dichloroacetyl  chlo¬ 
ride  is  dependent  on  the  unount  of  TCE 
present,  and  welding  is  very  hazardous 
where  levels  of  TCE  exceed  30  ppm  (5) . 
Dahlberg  points  out  tiiat  even  SO  ppm 
may  be  too  high  in  certain  cases,  and 
recommends  that  precautions  be  taken 
to  eliminate  TCE  from  the  work  area 
altogether.  Therefore,  to  prevent  irradi¬ 
ation  and  consequent  oxidation  of  TCE, 
the  proposed  standard  requires  hazard¬ 
ous  operations,  such  as  welding,  to  be 
screened  and  adequately  ventilated. 

Degreasing  and  storage  tanks  which 
have  been  emptied  for  cleaning,  main¬ 
tenance  or  inspection  purposes  may 
contain  concentrations  of  TCE  vapors 
which  are  immediately  hazardous  to  the 
lives  and  health  of  employees.  For  this 
reason,  the  proposed  standard  cross-ref¬ 
erences  §  1910.94(d)  (11)  (li)-(v)  which 
contain  provisions  for  safe  entry  into 
tanks. 

I.  Employee  information  and  train¬ 
ing.  Information  and  training  are  es¬ 
sential  for  the  protection  of  employees 
because  an  employee  can  do  much  to 
protect  himself  if,  and  only  if,  he  is  in¬ 
formed  of  the  nature  of  the  hazards  in 
his  workplace.  To  be  effective,  an  em¬ 
ployee  education  system  must  apprise 
the  employee  of  the  specific  ha^rds 
associated  with  his  work  enviroiunent. 
For  this  reason,  the  employer  woffid  be 
required  to  inform  each  employee  of  the 
effects  of  TCE,  the  necessity  for  con¬ 
trolling  exposure,  the  emergency  proce¬ 
dures  and  the  purpose  and  description 
of  the  medical  smveillance  and  expo¬ 
sure  monitory  programs.  Further,  the 
employee  must  be  instructed  to  report 
promptly  the  development  of  symptoros 
or  conditions  which  could  be  attributed 
to  overexposure  to  TCE.  The  propasal 
also  contains  requirements  for  warning 
signs  and  lab^. 

J.  Medical  surveillance.  The  proposed 
standard  would  require  employers  to  in¬ 
stitute  a  program  of  medical  surveillance 
for  employees  who  may  be  exposed  to 
concentrations  of  TCE  vapor  at  above 
the  action  levd  or  in  excess  of  the  ceil¬ 
ing  limit.  As  in  the  case  of  exposure 
determinations,  the  level  of  an  employee’s 
eiqx>sure  is  considered  without  regard  to 
the  use  of  respirators.  The  purposes  of 
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the  medical  surveillance  requirements  In¬ 
clude:  determining  the  effects  of  expo- 
8\ire  on  the  health  of  employees,  ensuring 
to  the  extent  possible  that  no  raiplosree  is 
exposed  to  concentrations  of  TCE  whldi 
are  above  his  own  level  of  tolerance  and 
ensuring  that  if  symptoms  of  overex¬ 
posure  do  occur,  they  are  recognized  as 
early  as  possible  and  that  appropriate 
action  is  taken. 

The  proposal  requires  a  comprehensive 
medical  and  work  history  to  be  taken  at 
the  time  of  initial  assignment  or  upon 
institution  of  the  medical  surveillance 
program.  The  purpose  of  these  histories 
is  to  identify  those  individuals  whose 
past  experiences  indicate  hypersuscepti¬ 
bility  to  various  chlorinated  hydrocar¬ 
bons  and  whose  exposures,  therefore, 
might  need  to  be  reduced. 

The  proposal  also  calls  for  an  Initial 
and  an  annual  medical  examination 
which  must  include  an  electrocardio¬ 
gram,  pulmonary  fimction  testing,  uri¬ 
nalysis  and  a  complete  blood  count. 
Because  exposures  to  TCE  have  been 
reported  as  the  cause  of  cardiac  ar¬ 
rhythmias  in  some  workers,  the  electro¬ 
cardiogram  is  necessary  for  identifying 
workers  with  heart  problons  that  might 
be  affected  by  TCE  exposure.  Also,  since 
TCE  is  a  chlorinated  solvent,  overexpo- 
siu-e  has  the  potential  for  causing  liver 
and  kidney  impairments.  Urinalysis  is 
useful  for  screening  for  individuals  who 
have  or  may  develop  liver  or  kidney  dys¬ 
functions.  Pulmonary  function  testing  is 
necessary  for  determining  whether  an 
employee  is  able  to  wear  certain  types 
of  respiratory  protecttve  equlpnnent. 

Although  the  prc^xxal  specifies  the 
type  of  medical  tests  and  examinations 
to  be  given  affected  employees,  the  on- 
ployer  may  allow  the  examining  physi¬ 
cian  to  use  other  types  of  medical  exam¬ 
inations,  provided  the  alternative  proce¬ 
dures  can  give  at  least  equal  assurance 
of  detecting  medical  conditions  pertinent 
to  protecting  employees  against  TCE  ex¬ 
posure.  If  the  examining  physician  dects 
to  use  such  alternative  medical  examina¬ 
tions,  the  employer  m\ist  obtain  a  state¬ 
ment  from  the  physician  setting  forth  the 
alternative  medical  examinations  to  be 
used  and  the  rationale  for  their  substitu¬ 
tion  and  submit  that  to  the  Secretary. 
The  employer  must  also  inform  affected 
employees  that  medical  examinations 
other  than  those  prescribed  in  the  stand¬ 
ard  are  to  be  made  available. 

The  employer  must  provide  the  exam¬ 
ining  physician  with  a  copy  of  the  stand¬ 
ard  for  TCE.  including  appendixes,  a 
description  of  the  employer’s  duties,  a 
description  of  any  personal  protective 
equipment  used  by  the  employee,  the 
results  of  the  employee’s  exposure  meas- 
uranent,  and  an  estimate  of  the  levels 
to  which  the  employee  will  be  exposed. 
The  anployer  must  also  provide  any 
available  employee  medical  histmry  infor¬ 
mation  requested  by  the  physician. 

Following  the  medical  examination, 
the  employer  must  obtain  a  written  opin¬ 
ion  from  the  examining  physician  stat¬ 
ing  whether  the  employee  has  any  medi¬ 
cal  condition  that  would  place  him  at 
increased  risk  to  his  health  or  that  would 
be  aggravated  through  exposure  to  TCE. 


Additionally,  the  oidnion  must  state  any 
recommended  limitations  upon  the  em¬ 
ployee’s  exposure  or  upon  the  employee’s 
use  of  protective  equipment  and  respi- 
ratcHa.  The  oirfnlon  must  also  state  that 
the  employee  has  been  informed  of  any 
medical  conditions  which  require  further 
examinations  or  treatment,  although  the 
written  opinion  must  not  contain  specific 
findings  or  diagnoses  unrelated  to  the 
ranployee’s  exposure  to  TCE.  The  «n- 
ployer  must  provide  a  copy  of  the  physi¬ 
cian’s  opinion  to  the  affected  employee. 

If,  based  on  the  physician’s  opinion, 
the  employer  determines  that  exposure  of 
an  employee  to  TCE  would  materially 
impair  the  employee’s  health,  the  em¬ 
ployer  must  place  specific  limitations  on 
the  employee’s  continued  exposme  to 
TCE  so  as  to  remove  the  employee  from 
Increased  risk.  • 

If  an  employee  refuses  to  take  an  ex¬ 
amination.  the  proposed  standard  con¬ 
tains  a  provision  requiring  the  employer 
to  inform  the  employee  of  .the  risks  that 
may  be  incurred  by  his  refusal,  and  to 
obtain  a  signed  statement  from  the  em¬ 
ployee  attesting  to  the  fact  that  the  em¬ 
ployee  fully  understands  the  potential 
riste,  but  still  does  not  wish  to  be  ex¬ 
amined.  The  purpose  of  this  provision 
is  not  to  encourage  employees  to  avoid 
medical  examinations.  On  the  contrary, 
OSHA  believes  the  positive  action  taken 
by  employers  to  inform  employees  of  the 
risk  Involved  will  encourage  employees 
to  undergo  the  examinations. 

K.  Recordkeeping.  The  pn^osed  stand¬ 
ard  would  require  employers  to  keep  writ¬ 
ten  records  of  the  following:  initial 
determinations  which  indicate  that  em¬ 
ployees  are  not  exposed  at  or  above  the 
action  level  or  above  the  ceiling  limit; 
measurements  of  employee  exposure: 
tests  of  mechanical  ventilation  syston 
efficiency  (where  such  systems  are  used 
for  engineering  control) ;  annual  train¬ 
ing  and  information  sessions;  medical  ex- 
aminatlmis:  and  preplacement  histories. 

Besides  showing  that  an  employer  has 
made  an  examination  of  the  workplace, 
records  of  negative  determinations  also 
assist  the  employer  in  pinpointing  areas 
of  his  operations  where  there  might  be 
potential  for  exposure  above  the  action 
level  in  the  futiire.  Records  of  initial 
positive  determinations,  however,  are  not 
needed,  because  a  positive  determina¬ 
tion  requires  the  employer  to  take  other 
actions  which  carry  their  own  recording 
requirements. 

When  s3rmptoms  of  organic  damage 
appear,  a  physician  often  needs  informa¬ 
tion  as  to  the  patient’s  previous  medical 
cmidltions  to  make  an  accurate  diagnosis 
of  the  problem  and  its  apparent  cause. 
Records  of  previous  occupational  medical 
examinations  could  be  an  invaluable  aid 
to  the  physician  treating  a  patient  with 
organic  damage  which  may  be  due  to 
exposure  to  a  toxic  chemic^  substance. 
For  this  reason,  the  proposal  would  re¬ 
quire  the  employer  to  retain  records  of 
employee  exposure  measurements  and 
medical  laminations  for  a  peri(xl  of  no 
less  than  ten  years,  even  if  the  employee 
ceases  to  woik  for  the  employer. 

A  record  (ff  the  tests  of  mechanical 
ventilation  system  efficiency  is  required 


to  be  maintained  so  that  the  employer 
can  ensure  that  tests  of  the  system  are 
being  made  at  the  required  time  inter¬ 
vals.  Further,  the  record  is  useful  to  the 
employer  since  a  comparison  of  the  most 
recent  test  with  previous  tests  will  assist 
in  the  evaluation  of  the  effectiveness  of 
the  ventilation  system,  and  will  enable 
the  employer  to  detect  any  progressive 
loss  of  efficiency  before  it  becomes  criti¬ 
cal. 

Section  8(c)  (3)  of  the  Act  requires, 
and  paragraph  (n)  of  this  proposal  con¬ 
tains  provisions  for  access  to  records  of 
exposure  measurements  by  employees, 
former  employees  or  their  representa¬ 
tives,  and  for  access  to  medical  records 
made  pursuant  to  paragraph  (m)  by 
physicians  designated  by  employees  or 
former  employees.  It  should  be  noted 
that  such  access  is  limited  only  to  the 
records  of  determinations,  expostue 
measurements,  and  medical  examina¬ 
tions  that  are  being  maintained  by  the 
emplo3rer  in  accordance  with  the  record¬ 
keeping  requirements.  It  should  also  be 
not^  that  the  employer  is  not  required 
to  retain  or  make  those  records  acces¬ 
sible  for  periods  longer  than  those  re¬ 
quired  in  paragraph  (o)  of  the  proposed 
standard. 

'The  proposal  provides  for  the  transfer 
of  monitoring  and  medical  records, 
when:  (1)  one  employer  succeeds  an¬ 
other,  and  (2)  an  employer  ceases  to  do 
busing  and  there  is  no  successor.  An 
emplosrer  succeeding  another  is  merely 
required  to  receive  and  maintain  those 
records  which  his  predecessor  would  have 
been  required  to  keep.  Employers  closing 
out  th^  businesses  without  successors 
are  required  to  send  their  records  to 
NIOSH  and  notify  each  employee  and 
former  emplos^ees  or  ttie  transfer. 

OSHA  is  aware  that  certain  provisions 
of  this  proposal,  such  as  medical  surveil¬ 
lance  and  the  extended  retention  period 
for  medical  and  monitoring  records  may 
pose  special  problems  to  some  employers, 
especially  those  who  have  small  numbers 
of  employees,  operate  with  non-fixed 
places  of  employment,  or  use  workforces 
which  are  highly  transient  in  nature. 

This  awareness  has  been  expressed  by 
the  Department  of  Labor  in  a  statonent 
submitted  to  the  House  Subcommittee  on 
Envlronmoital  Problems  Affecting  Small 
Business  on  26  June  1975,  as  follows:  “It 
has  become  increasingly  evldoit  that  the 
combined  body  of  Federal  regulations  im¬ 
poses  a  substantial,  and,  to  some  extent, 
tinnecessary  burden  upon  employers, 
particularly  those  who  run  small  busi¬ 
nesses.  While  most  of  these  requirements 
serve  a  necessary  and  useful  purpose,  a 
definite  potential  exists  for  duplication, 
confiicting  standards,  and  inappropriate 
recordkeeping  requir^ents.  In  an  effort 
to  eliminate  problems  where  any  exist  in 
the  Department  of  Labor,  I  have  re¬ 
quested  my  agency  heads  to  assess  the 
small  business  impact  of  the  laws  they 
administer  and  determine  what  can  be 
done  to  ease'  the  burden  on  the  small  em¬ 
ployer,  while  still  assuring  compliance 
with  the  law.** 

Although  it  is  clear  that  OSHA’s  first 
and  prime  responsibility  is  to  assure  em¬ 
ployees  safe  and  healthful  places  of  em- 
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an  accurate  assessment  as  to  whether 
any  limitation  should  be  idaced  upon  the 
ranployees  exposure  to  TCE. 

VI.  EnviaoiniKirEAL  Impact  Assxssmemt 

The  National  Environmental  Policy  Act 
In  addition,  the  Act  explicitly  takes  of  1969  (NEPA)  (42  U.S.C.  4321-4347), 


ployment,  the  Act'  and  its  legislative  his¬ 
tory  reoogmize  that  economic  and  tech- 
noloKlcal  feasibility  are  legitimate  fac- 
t(»n  to  be  considered  in  the  setting  oif 
occupational  safety  and  health  stand¬ 
ards. 

In 

cognizance  of  its  impact  upon  affected 
small  businesses,  specifically  with  respect 
to  any  recordkeeping  requirements  which 
are  imposed. 

Pursuant  to  section  8(d)  of  the  Act, 
OSHA  is  exploring  methods  of  reducing, 
to  the  maximum  extent  possible,  the  ad¬ 
ministrative  and  economic  burdens  of 
the  proixwal’s  various  recordkeeping  re¬ 
quirements. 

While  the  proposal  does  not  address 
itself  to  specific  altmiatives,  OSHA  in¬ 
vites  comments  concerning  options  which 
would  both  provide  full  prot^timi  to  af¬ 
fected  employees  and  at  the  same  time 
minimize  the  administrative  and  eco- 
iKHnic  burd^  cm  affected  employers — 
e^}eclaUy  those  with  smell  numbers  of 
emplosrees,  non-fixed  workplaces,  or 
highly  transient  workforces. 

L.  Observation  of  monitoring.  Section 
8(c)  (3)  of  the  Act  requires  employers 
to  provide  employees  or  their  representa¬ 
tives  with  the  oroortunity  to  observe 
monitoring  of  ^nployee  exposxires  to 
toxic  materials  or  harmful  ptiysical 
agents.  To  ensure  that  the  right  to  ob¬ 
serve  is  meaningful,  observers  would  be 
entitled  to  receive  an  explanation  of  the 
measurement  procedure,  to  observe  all 
steps  related  to  the  measurement  pro- 
cediue  and  to  record  the  results  obtained. 

It  should  be  noted  that  the  observer, 
whether  an  employee  or  designated  rep¬ 
resentative,  must  be  provided  with  and 
is  required  to  \ise  any  personal  protective 
devices  required  to  be  worn  by  employees 
woiking  in  the  area  that  is  being  moni¬ 
tored,  and  must  ccanply  with  all  other 
applicable  safety  procedures. 

M.  Appendixes.  Three  appendixes  have 
beai  included  in  this  proposal:  Appen¬ 
dix  A,  “Substance  Safety  Data  Sheet;” 
Appendix  B,  “Substance  Technical 
Guid^ines;”  and  App>endix  C,  “Medical 
Surveillance  Guidelines.”  It  should  be 
noted  that  the  appendixes  have  been  in¬ 
cluded  primarily  for  informational  pur¬ 
poses.  None  of  the  statements  contained 
therein. should  be  construed  as  estab¬ 
lishing  *a  mandatory  requirement  not 
otherwise  imposed  by  the  standard  or  as 
detracting  from  an  obligation  which  the 
standard  does  impose. 

The  information  contained  in  Appen¬ 
dixes  A  and  B  is  meant  to  aid  the  em¬ 
ployer  in  complying  with  requirements  of 
the  standard.  This  Information  is  also 
to  be  provided  to  employees  as  part  of 
the  annual  training  and  education 
program. 

Appendix  C  gives  the  emplosrer  a  means 
of  providing  the  examining  physician 
with  an  explanation  of  the  potential 
health  effects  TCE  exposure  and  pro¬ 
vides  informatlcxi  needed  by  the  physi¬ 
cian  to  make  an  accurate  interpretatimi 
of  the  medical  examination  results.  Ap¬ 
pendix  C  also  lists  other  types  of  exami¬ 
nations,  not  required  by  the  standard, 
whkh  may  hdp  toe  physician  in  making 


requires,  among  other  things,  that  Fed¬ 
eral  agencies  assess  their  proposed  major 
actions,  including  rulemaking,  to  deter¬ 
mine  whether  a  significant  impact  on  the 
quality  of  the  human  environment  may 
result.  Furthermore,  29  CFR  1999.3(d) 
requires  that  where  OSHA  determines 
that  an  environm«ital  impact  statement 
should  be  prepared,  the  determination  to 
do  so  must  be  published  in  the  Federal 
Register.  Accordingly,  it  is  hereby  no¬ 
ticed  that  OSHA  Intends  to  prepare  an 
environmental  impact  statement  on  the 
proposed  standard  for  occui>ational  ex¬ 
posure  to  trichloroethylene  in  accordance 
with  toe  requirements  of  29  CFR  Part 
1999. 

Once  the  draft  environmental  impact 
statement  has  been  prepared,  a  c(H>y  of  it 
will  be  made  available  by  OSHA  to  any 
member  of  toe  public  who  requests  an 
Importunity  to  comment  on  it.  Any  per¬ 
son  or  agency  submitting  comments  on  it 
to  OSHA  must  at  the  same  time  forward 
five  copies  of  the  comments  to  the  Coirn- 
cil  on  Environmental  Quality  (CEQ) ,  722 
Jackson  Place  NW.,  Washington,  D.C.  A 
45-(iay  period  will  be  allowed  for  the  sub¬ 
mission  of  comments  after  the  publica¬ 
tion  of  the  notice  of  availability  of  the 
draft  environmental  impact  statement. 
The  draft  statement  will  be  available, 
where  practicable,  at  least  15  days  prior 
to  a  public  hearing  on  the  proposed 
standard.  The  environmental  impact  of 
toe  proposal  would  be  an  appropriate 
issue  at  such  hearing. 

It  impears  at  present  that  the  preced¬ 
ing  preamble  to  the  proposed  standard 
for  occupational  exposme  to  trichloro¬ 
ethylene  adequately  assesses  the  impact 
of  toe  proposal  on  the  wor^lace  environ¬ 
ment.  It^furtoer  appears  that  toe  pro¬ 
posed  standard  for  occupational  exposure 
to  trichloroethylene  will  have  no  signifi¬ 
cant  effects  on  toe  quality  of  the  human 
environmoit  extamal  to  the  workplace. 
The  proposal  does  not  increase  the 
amount  of  TCE  permitted  to  be  released 
into  the  amUent  air,  nor  does  the  pro¬ 
posal  call  for  changes  of  industry  prac¬ 
tice  in  disposal  of  trichloroethylene 
wastes.  For  these  reasons,  OSHA  does  not 
anticipate  any  increased  impact  on  the 
community  contiguous  to  esteblishments 
in  vrtiich  trichloroethylene  is  used  or 
produced. 

Interested  persons  may  submit  com¬ 
ments  that  may  be  helpful  in  preparing 
the  draft  envinHunenttd  impact  state¬ 
ment  cm  the  proposed  standaM.  Any  per¬ 
son  having  rdlevant  information  or  data 
not  readily  available  in  the  open  litera¬ 
ture  is  invited  to  submit  it  to  David  R. 
Bell,  Office  of  Standards  Development, 
Ocxmpational  Safety  and  Health  Admin- 
istraticm,  U.S.  Department  of  Labor,  200 
Constitution  Avenue  NW.,  Room  N3669, 
Washtogton,  D.C.  20210,  by  November  19. 
1975.  Comments  submitted  in  regard  to 


toe  proposed  standard  need  not  be  resub¬ 
mitted.  AJl  material  received  on  environ-  . 
mental  inmact  will  be  available  for  pub¬ 
lic  inspection  and  copying  at  toe  above 
address. 
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Vn.  Public  Participation 

Interested  persons  are  Invited  to  com¬ 
ment  on  the  proposed  standard  on  or  be¬ 
fore  December  19.  1975.  Written  data, 
views,  and  arguments  concerning  the 
pri^posal  must  be  submitted  in  quadrupli¬ 
cate  to  the  Docket  Officer,  Docket  No. 
H-048.  Romn  N-3620,  200  Constitution 
Avoiue  NW.,  Washington,  D.C.  20210 
(Tel^one  202/523-8070) .  Written  sub¬ 
missions  must  clearly  identify,  the  pro¬ 
vision  of  the  proposal  addressed  and  the 
position  taken  with  respect  to  each  such 
provlidon.  The  data,  views,  and  argu¬ 
ments  will  be  available  for  public  inspec¬ 
tion  and  copying  at  the  above  address. 
All  written  sidHnlssions  received  will  be 
made  a  part  of  the  record  of  this 

proceeding.  _ 

Pursuant  to  29  CFR  1911.11  (b)  and 
(c) ,  interested  persons  may.  in  addition 
to  filing  written  cmnments  as  provided 
above,  file  objections  to  the  proposal  and 
request  an  informal  hearing  with  respect 
thereto,  in  accordance  with  the  follow¬ 
ing  conditions: 

1.  The  Objections  must  Include  the 
name  and  address  of  the  Objector; 

2.  The  obJeoUons  must  be  postmarked 
on  or  befrae  Deoonber  19, 1975; 

3.  The  objections  must  specify  with 
particularity  the  provision  of  the  pro¬ 
posed  rule  to  which  bbjecticm  is  taken, 
and  must  state  the  grounds  therefor; 

4.  objection  must  be  s^^aratdy 
sta^  and  nunAered;  and 

5.  The  objections  must  be  accom¬ 
panied  by  a  detailed  summary  of  the 


evidence  proposed  to  be  adduced  at  the 
requested  hearing. 

In  addition  to  the  comments  and  ob¬ 
jections  invited  above,  concerning  the 
proposal  and  its  environmental  impact, 
OSHA  hereby  solicits  comments  from  in¬ 
terested  parties  regarding  the  potential 
inflation  impact  of  the  proposed  stand¬ 
ard.  Comments  must  be  submitted  in  ac¬ 
cordance  with  the  above  requirements 
for  comments  on  the  proposal  and  may 
be  directed  toward  any  or  all  of  the  fol¬ 
lowing  subjects : 

1.  Cost,  impact  on  consumers,  busi¬ 
nesses  and  markets,  or  Federal,  State,  or 
local  governments; 

2.  Effect  on  the  productivity  of  wage 
earners,  businesses,  or  government; 

3.  Effect  on  competition; 

4.  Effect  oiT  supplies  of  Important 
materials,  products,  or  services; 

5.  Effect  on  employment;  and 

6.  Effect  on  energy  supply  or  demand. 

It  is  OSHA’s  intention  to  prepare  an 

inflationary  impact  statraaent  and  anal¬ 
ysis,  if  appropriate,  or  a  certiflcation 
that  the  standard  has  no  substantial  in¬ 
flationary  impact,  and  to  make  such 
statement  or  certiflcation  available  at 
least  30  days  prior  to  any  public  hearings 
on  the  proposed  standard.  The  potential 
inflationary  impact  of  the  proposed 
standard  would  be  an  appropriate  issue 
at  such  hearings. 

This  procedure  has  bear  concurred  in 
by  the  Council  on  Wage  and  Price  Stabil¬ 
ity  in  accordance  with  the  Office  of  Man¬ 
agement  and  Budget  Circular  A-107 
(January  28,  1975)  ^  Issued  pursuant  to 
Executive  Order  11821  (39  FR  41501, 
November  27,  1974) . 

Accordingly,  pursuant  to  sections  6(b) 
and  8(c)  of  the  Occupaticmali  Safety  and 
Health  Act  1970  (84  Stat.  1593,  1599; 
29  tj.S.C.  655,  657)  and  29  CFR  Fart  1911, 
it  is  hereby  proposed  to  amend  Part  1910 
of  Title  29  of  the  Code  of  Federal  Regula¬ 
tions  as  set  forth  below. 

Signed  in  Washington,  D.C.,  this  10th 
day  of  October.  1975. 

John  T.  Dunlop, 

Secretary  of  Labor. 

§  1910.1000  lAmended] 

1.  Table  Z-2  in  §  1910.1000  is  proposed 
to  be  amended  by  dieting  the  ent^  for 
Trichloroethylene  (Z37.19-1967) . 

•  •  •  •  • 

2.  A  new  §  1910.1027  is  proposed  to  be 
added  to  Part  1910  of  Title  29  of  the  Code 
of  Federal  Regulations,  reading  as  fol¬ 
lows: 

§  1910.1027  Trichloroethylene. 

(a)  Scope  and  application.  This- sec¬ 
tion  applies  to  the  production,  release, 
packaging,  repackaging,  storage,  trans¬ 
portation,  handling,  or  use  of  trichloro¬ 
ethylene  except  that  this  section  will  not 
apply  to  working  condltkms  with  respect 
to  which  any  other  Federal  agency  has 
exercised  statutory  authority  to  pre¬ 
scribe  or  enforce  standards  or  regulations 
affecting  occiHiational  safety  or  health 
hasards  covered  by  this  section. 
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(b)  Definitions.  “Director”  means  the 
Director,  National  Institute  for  Occupa¬ 
tional  Safety  and  Health,  UJ3.  Depart¬ 
ment  of  Health,  Educaticm,  and  W^are, 
or  his  designee. 

“Emergency”  means  any  occurrence 
such  as,  but  not  limited  to.  equipmaxt 
failure,  rupture  of  containers,  or  failure 
of  c(mtrbl  equipment  which  is  llkdy  to 
mr  does,  result  In  the  release  of  trichloro¬ 
ethylene  in  excess  of  the  ceiling  limit. 

“Hazardous  operatlcm”  means  any 
procedure  or  activity  where  a  release  of 
the  decomposition  products  of  trichloro¬ 
ethylene  such  as  chlorine,  hydrogen 
chloride,  phosgene  and  dichlorocu^tyl 
chloride  might  be  expected  as  a  conse¬ 
quence  of  the  operation. 

“Secretary”  means  the  Secretary  of 
Labor,  or  his  designee. 

(c)  Action  level.  Action  lev^  means  a 
concentratkm  of  trichloroethylene  50 
parts  per  mBlkm  parts  of  air  (50  imm)  as 
determined  (m  an  ^ht-hour  time- 
weighted  average,  based  on  a  40-hour 
woilE  we^. 

(d)  Exposure  limits — (1)  Permissible 
exposure  Umits — (1)  Time-weighted 
average  limit  iTWA) .  No  employee  may 
be  exposed  to  an  airborne  concentration 
ot  trichloroethylene  In  excess  of  100  parts 
per  ml]ll<»i  parts  of  air  (100  ppm),  as 
detennlned  on  an  eight-hour  tlme- 
wdghted  average  based  on  a  40-hour 
we^;  and 

(11)  Ceiling  limit.  No  employee  may  be 
exposed  to  an  airborne  c(»icaitration  of 
trlchlOToethylene  In  excess  of  150  pcuts 
per  million  pcuts  of  air  (150  mxn)  as 
averaged  over  any  15  minute  per^  dur¬ 
ing  the  w<Hbing  day. 

(2)  Dermal  and  epe  exposure  limit.  Vo 
employee  may  be  exposed  to  eye  contact 
or  r^?eated  skin  (xmtact  with  liquid  tri¬ 
chloroethylene. 

(e)  Determination  and  measurement 
of  exposure — (1)  Employee  exposure.  For 
the  purpose  ot  this  paragrai^  employee 
exposure  Is  that  exposure  which  would 
occur  if  the  emi^oyee  were  not  using  a 
respirator. 

(2)  Determination  of  requirement  for 
measurement.  Bach  emidoyer  who  has  a 
place  oi  emi^oyment  In  which  trichloro¬ 
ethylene  is  occupationally  produced,  re¬ 
leased.  pa<^aged,  repackaged,  stored, 
transpc^ted,  handled  or  used,  shall  In¬ 
spect  eatb  workplace  and  work  operation 
to  determine  if  any  emidoyee  may  be  ex¬ 
posed  to  ahbome  c<mcentrations  oi 
trichloroethylene  at  or  above  the  action 
levd  or  in  excess  ot  the  ceiling  limit,  or 
to  eye  contact  or  repeated  skin  contact 
with  liquid  trichloroethylene.  Such  a  de- 
terminatkm  diall  be  based  on  the  f  (blow¬ 
ing,  almig  with  any  other  relevant  con¬ 
siderations: 

(I)  Any  Information,  obsarations,  or 
calculations  whldr  would  Indicate  em- 
I^yee  exposme  to  trichloroethylene; 

(II)  Any  measuremrats  which  may 
have  bemi  taken  of  alibmme  concentra¬ 
tions  of  trlchkxoethylene;  and 

(III)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  trichloroethylene. 

(3)  Negative  determination.  When  a 


detenninatlon  Is  made  that  no  employee 
is  eapoaed  to  airborne  concentrations  of 
trichloroethylene  at  or  above  the  action 
lerd  or  In  access  of  the  celling  limit,  and 
that  no  em^oyee  Is  exposed  to  eye  con¬ 
tact  fx  ra>eated  skin  contact  with  liquid 
trichloroethylene,  the  employer  shall 
msUtft  a  record  of  such  determination. 
This  record  shall  include  at  least  the  in¬ 
formation  specified  in  paragraph  (e)  (2) 
of  this  section,  and  shall  also  include  the 
date  of  the  determination,  the  work  be¬ 
ing  performed  at  the  time,  the  location 
within  the  work  site,  and  the  names  and 
the  social  security  numbers  of  employees 
considered. 

(4)  Positive  determination.  When  a 
determination  conducted  under  para¬ 
graph  (e)  (2)  of  this  section  indicates 
the  possibility  of  any  employee  exposure 
to  airborne  concentxations  of  trichloro¬ 
ethylene  at  or  above  the  action  level  or 
in  excess  of  the  celling  limit,  the  em¬ 
ployer  sbftii  measure  the  exposure  of  the 
employee  believed  to  have  the  greatest 
exposure  in  each  work  (^ration  in  which 
a  positive  determination  is  made.  The  ex¬ 
posure  meas\irement  shall  be  represent¬ 
ative  of  the  maximum  exposure  to  the 
employee. 

(5)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (e)  (4)  of  this  sec¬ 
tion  reveals  any  employee  exposure  to 
airborne  concentrations  of  trichloro¬ 
ethylene  in  excess  of  the  action  level  or 
ceiling  limit,  the  employer  shall: 

(1)  Identify  all  employees  who  may  be 
similarly  exposed;  and 

(ii)  Measure  the  exposures  of  the  em¬ 
ployees  so  identified. 

(6)  If  exposure  measurements  taken 
pursuant  to  paragraph  (e)(5)  of  this 
section  reveal  employee  exposure  at  or 
above  the  acticm  level,  but  below  the 
permissible  exposure  limits,  the  em¬ 
ployer  shall  repeat  measturements  for 
such  employees  at  least  every  two 
months. 

(7)  If  exposure  measurements  taken 
pursuant  to  paragraph  (e)(5)  ot  this 
section  reveal  onplo^  exposure  to  be 
above  the  permissible  exposure  limits,  the 
employer  shall: 

(1)  Inform  the  onployee  in  writing  of 
the  exposure  as  requlr^  by  paragraph 
(e)  (12)  of  this  section; 

(ii)  Measure  the  exposure  of  the  em¬ 
ployee  at  least  monthly;  and 

(ill)  Institute  contnA  measures  as  re¬ 
quired  by  paragraph  (f)  of  this  section. 

(8)  If  two  consecutive  employee  expo¬ 
sure  measurements,  taken  at  least  one 
week  apart,  reveal  that  the  employee  is 
exposed  to  airborne  concentrations  of 
trichloroethylene  below  the  action  level 
and  the  eelUng  limit,  the  employer  may 
terminate  monitoring  for  that  emplosree. 

(9)  A  record  of  all  measurement  shall 
be  made  and  shall  Include  at  least  the 
information  required  in  paragraph  (n) 
(2)  of  this  section. 

(10)  Where  a  determination  conducted 
under  paragraph  (e)  (2)  of  this  section 
shows  that  an  emidoyee  may  be  exposed 
to  eye  contact  or  repeated  skin  contact 
with  liquid  trichl<m)ethylene,  the  em¬ 
ployer  shall  provide  such  employee  with 


protective  equipment  and  clothing  in  ac¬ 
cordance  with  paragraph  (h)  of  this 
section. 

(11)  Jtedeterminatioa.  Whenever  there 
has  been  a  producticm,  process  or  control 
change  which  may  result  in  new  or  addi¬ 
tional  exposures,  or  whenever  the  em¬ 
ployer  has  any  other  reason  to  suspect 
a  change  in  exposure  conditions,  a  new 
determination  undo:  paragraph  (e)(2) 
of  this  section  shall  be  made. 

(12)  Employee  notification.  The  em¬ 
ployer  shall  individually  notify  in  writ¬ 
ing,  within  five  woricing  diqrs  after 
receipt  of  measuranoit  results,  every 
employee  who  is  found  to  be  exposed  to 
trichloroethylene  above  the  permissible 
exposure  limits.  Such  notification  need 
not  be  given  more  frequently  than  once 
per  month.  The  employee  shall  also  be 
notified  ot  the  corrective  action  being 
taken  to  reduce  exposure  to  within  per¬ 
missible  limits. 

(13)  Method  and  accuracy  of  meas¬ 
urement.  (1)  An  employee’s  exposure 
shall  be  obtained  by  a  combination  of 
long-term  or  short-tenn  samples  irtii^ 
represent  the  employee’s  actual  exposure 
as  averaged  over  an  8  hour  work  shift 
(See  Appoidlx  B) . 

(ii)  The  method  of  measuronent  shall 
have  an  accuracy,  to  a  confidence  level 
of  95%,  of  not  less  than  that  given  in 
Table  1  below. 

Tabu  1 

Minimum  Jtsqubrsd 
Concentration  Aeeumey 

At  or  below  permiasIblB  ±85% 

exposure. 

Above  permissible  expo-  ±25% 

sure. 

(Methods  meeting  theee  aeeuney  require¬ 
ments  are  available  from  N108H.) 

(f)  Methods  of  compliance.  Employee 
exposures  to  trlchloroiethylene  shall  be 
controlled  to  or  bdow  the  permissible 
exposure  limits  provided  In  paragnqih 
(d)  of  this  seettem  by  oiglneering  con- 
tn^,  work  practices,  and  pers<mal  pro¬ 
tection  controls  as  follows: 

(1)  Control  priorities.  (1)  Engineering 
controls  shall  be  Instituted  immediatriy 
to  reduce  exposures  to  or  below  ttie  per¬ 
missible  exposure  limits,  accept  to  the 
extent  that  such  controls  axe  not 
feasible. 

(11)  Wherever  engineering  controls 
which  can  be  Instituted  immediately  are 
not  sufllclent  to  reduce  exposures  to  or 
below  the  permissible  exposure  limits, 
they  shall  nonetheless  be  used  to  reduce 
exposures  to  the  lowest  practicable  level, 
and  shall  be  supplemented  by  work  prac¬ 
tice  conbx>ls. 

(ill)  Where  engineering  controls  and 
supplemental  work  practice  controls  are 
insufficient  to  reduce  exposures  to  or  be¬ 
low  the  pamisslble  exposure  limits,  they 
shall  nonethelees  be  used  to  reduce  ex¬ 
posures  to  the  lowest  practicable  level, 
and  shall  be  supplemented  by  the  use  of 
respirators  in  accordance  with  para¬ 
graph  (f)  (4)  of  this  section. 

(2)  Compliance  program,  (i)  A  pro¬ 
gram  shall  be  established  and  imple¬ 
mented  to  reduce  exposures  to  or  below 
the  permissible  exposure  limits,  or  to  the 
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extent#  fe&fiible,  solely  by  mestns  Required  Respiratory  Protection^— Ooix« 
of  engineering  controls.  less  than  5,000. 

(ii)  Written  plans  for  such  a  pro¬ 
gram  shall  be  developed  and  furnished 
upon  request  for  examination  and  copy¬ 
ing  to  the  Secretary  or  the  Director  or 
both.  Such  plans  shall  be  reviewed  and 
revised  at  least  every  six  months  to  re¬ 
flect  the  current  status  of  the  program. 

( 3 )  Mechanical  ventilation.  When  me¬ 
chanical  ventilation  is  used  to  control  ex- 
posm«,  measurements  which  demonstrate  greats  than  6,000  and/  (5)  A  supplied-alr 
the  effectiveness  of  the  system  in  con-  unknown.  respirator,  with  a 

trolling  the  exposure,  such  as  capture  facepiece  op- 

velocity,  duct  velocity,  or  static  pressure, 

shall  be  made  at  least  every  three  months.  jnode  or  oontmu- 

Measurements  of  the  system’s  effective-  ous  flow;  (6)  Seif- 

ness  to  control  exposure  shall  also  be  '  contcun^  breath- 

made  within  five  days  of  any  change  in  ing  apparatus, 

production,  process  or  control  which  pressure  demand 

might  result  in  any  change  in  airtome 
concentrations  of  trichloroethylene. 

(i)  Respiratory  protecU^il)  R^  firefighting .  (7)  k 

Qutred  use.  Respirators  shaU  be  used  breathing  appara- 

where  required  under  this  section.  Com-  tus  with  a  full 

pllance  with  the  permissible  exposure  facepiece  operated 

limits  may  not  be  achieved  by  the  use  m  pressure-de- 

of  respirators  except:  mand  (positive 

(a)  During  the  time  period  necessary 

to  Institute  engineering  controls  or  work  h.to). 

practice  controls  or  both;  Respirator  program,  (o)  The  em- 

(b)  In  work  operations  in  which  engi-  Pl®ycr  shall  institute  a  respiratory  pro- 

neering  controls  and  supplemental  work  tection  program  In  accordance  with 
practice  controls  are  not  feasible;  5  1910.134  (b) ,  (d) ,  (e)  and  (f) , 

(c)  In  work  situatimis  in  which  engi-  Employees  who  wear  respirators 

neerlng  controls  and  supplemental  work  shall  be  allowed  to  leave  work  areas  to 
practice  controls  cure  insufficl^t  to  re-  wash  t^eir  face  and  respirator  face- 
duce  exposures  to  or  below  the  permissible  to  prevent  potential  skin  irritation 

exposure  limits;  or  associated  with  respirator  use. 

(d)  In  emergencies  Hazardous  operations  and  enter- 

(U)  Respirator  election,  (a)  Where 

respirators  are  required  under  tb^  sec-  (i)  Any  o^raiton  whii^  generates 

tion.  the  emplovM  shall  select  and  nro-  Evolves  a  high  temperature  source, 

vide  the  appropriate  respirator  from 

Table  2  below  and  shall  ensure  thni-.  the  In  airborne  con- 

(b)  Respirators  shall  be  selected  from  tions  are  shielded  and  adequately  venti- 
those  approved  by  the  Mining  Enforce-  lated.  Examples  of  hazardous  operations 
ment  and  Safety  Administration  (form-  are  those  involving  open  flames,  un- 
erly  called  the  Bureau  of  Mines)  or  by  shielded  (imventilated)  resistance  heat- 
the  National  Institute  for  Occupational  weldl^  or  cutting. 

tiafiRHr  onH  Cleaning  of  or  entry  into  tanks 

provisions  contained  trichloroethylene 

of  30  C)FR  Part  11.  gjjijl  jjg  performed  in  accordance  with 

Table  2:  Required  Respiratory  Protection  S  1910.94  (d)(ll)  (ii),  (iii),  (iv)  and  (v). 

(2)  Emergencies,  (i)  A  written  plan 
for  emergency  situations  shall  be  devel¬ 
oped  for  eac^  facility  involved  in  a  tri¬ 
chloroethylene  operation  in  which  there 
is  a  possibility  of  an  emergency  as  de- 
flned  in  paragraph  (b)  of  this  section. 


;H>lashes.  sprays,  spills,  or  eye  or  repeated 
(8)  A  cuj^Ued-alr  sHn  contact  with  liquid  trichloroethyl- 
a  Kie  may  ocur,  employers  shall  provide 
a  and  ensure  that  employees  wear  imper- 

sure  demand  mode  meable  clothing,  gloves,  or  coverings  to 
or  continuous  Protect  the  area  of  the  body  likely  to 
flow;  (4)  Gas  come  in  contact  with  liquid  trichloro- 
mask,  chin  style  ethylene. 

.(2)  i^e  and  face  protection  shall  be 
provided  in  accordance  with  §  1910.133 

(a)  (2).  (4),  (5), and  (6). 

(1)  Housekeeping.  (1)  Spills  of  trichlo¬ 
roethylene  which  could  result  in  ex¬ 
posure  in  excess  of  the  permissible  ex¬ 
posure  limits  or  which  could  expose 
employees  to  the  risk  of  eye  or  repeated 
skin  contact  shall  be  cleaned  up  imme¬ 
diately  by  persons  wearing  appropriate 
respirators  and  protective  equipment. 
Persons  not  wearing  appropriate  respi¬ 
ratory  protection  and  protective  equip¬ 
ment  shall  not  be  allowed  In  areas  of  the 
spills  until  cleanup  has  been  completed 
or  the  concentration  of  trichloroethylene 
is  within  the  permissible  levels. 

(2)  The  workplace  shall  be  kept  clean 
in  accordance  with  S  1910.141(a)  (3). 

(3)  Trichloroethylene  waste  shall  be 
collected  and  disposed  of  in  closed  metal 
containers. 

(j)  Sanitation.  (1)  The  employer  shall 
provide  adequate  washing  facilities  in 
accordance  with  §  1910.141(d). 

(2)  The  employer  shall  provide  eye 
wash  facilities  which  are  Immediately 
accessible  to  each  operation  and  are  suit¬ 
able  for  quick  drenching  or  flushing  of 
the  eyes  for  emergency  use  where  trichlo¬ 
roethylene  is  used. 

(k)  Employee  information  and  train¬ 
ing — (1)  Training  program,  (i)  The  em¬ 
ployer  shall  provide  a  training  program 
for  employees  assigned  to  workplace 
areas  in  which  trichloroetiiylene  is  pro¬ 
duced.  released,  packaged,  repackaged, 
stored,  handled  or  used. 

(ii)  The  training  program  shall  be 
provided  at  the  time  of  initial  assign¬ 
ment,  and  at  least  annually  thereafter, 
and  shall  Include  informing  each  em¬ 
ployee  of; 

(a)  Tlie  information  contained  in  the 
substance  data  sheets  for  trichloroethyl¬ 
ene,  which  are  contained  in  Appendixes 
A  and  B  of  this  section; 

(b)  The  quantity,  location,  manner  of 
use,  release  or  storage  of  trichloroethyl¬ 
ene  and  the  specific  nature  of  operations 
which  could  result  in  exposure  at  or 
above  the  action  level  or  ceiling  limit  as 
well  as  necessary  protective  steps; 

(c)  The  purpose,  proper  use,  and  limi¬ 
tations  of  respiratory  devices  as  speci- 
fled  in  1 1910.134; 

(d)  The  purpose  and  a  description  of 
the  medical  surveillance  program  re¬ 
quired  by  paragraph  (m)  of  this  sectlcm 
and  the  information  contained  in  Ap¬ 
pendix  C  of  this  section; 

(e)  Emergency  procedures  required  by 
paragraph  (g)  (2)  of  this  section;  and 

(/)  The  contents  of  this  standard. 

(2)  Access  to  training  materials.  (D  A 
copy  of  this  standard  and  its  iqipendixes 

_  shall  be  made  readily  available  to  an  em- 

(h)  Protective  equipment.  (1)  Where  ployees  exposed  to  trichloroethylene. 


Trichloroetiiylene  con¬ 
centration  in  air  in 
part  per  million 
(ppm) . 


less  than  1,000. 
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(ii)  The  employer  shall,  upon  request, 
provide  the  Secretary  or  the  Direct(X'  all 
materials  relating  to  the  employee  In¬ 
formation  and  training  program. 

(1)  Signs  and  labels.  (1)  General,  (i) 
Signs  or  labels  required  by  this  para¬ 
graph  may  be  in  addition  to  or  in  com¬ 
bination  ^th  signs  or  labels  required  by 
other  statutes,  regulations  or  ordinances. 

(ii)  No  statement  shall  appear  on  or 
near  any  required  sign,  label  or  instruc¬ 
tion  which  contradicts  or  detracts  from 
the  message  of  any  such  required  sign, 
label  or  instruction. 

(2)  Signs,  (i)  All  entrances  or  access 
ways  to  areas  where  trichloroethylene  is 
present  to  the  extent  that  an  employee 
may  be  exposed  in  excess  of  the  action 
level  shall  be  marked  with  legible  signs 
bearing  at  least  the  following  informa¬ 
tion: 

CATJnON  (or  WARNING) 
TRICHLOROETHYLENE 
AVOID  SKIN  CONTACT  AND  INHALATION 
OP  VAPOR 

(ii)  In  addition  to  the  signs  required 
by  paragraph  (1)  (2)  (i) ,  all  areas  where 
concentrations  of  trichloroethylene  ex¬ 
ceed  the  TWA  or  ceiling  shall  be  posted 
with  legible  signs  bearing  at  least  the 
followli^  information: 

CAUTION  (or  WARNING) 
TRICHLOROETHYLENE  VAPORS 
USE  RESPIRATORS  IN  THIS  AREA 

(3)  Labels.  Precautionary  labels  shall 
be  applied  to  all  containers,  packages  or 
equipment  containing  trichloroethylene. 
The  label  shall  provide  at  least  the  fol¬ 
lowing  information: 

(D  The  word  “CAUTION”  or  “WARN¬ 
ING,” 

(U)  The  word  “TRICHLOROETHYL¬ 
ENE,”  and 

(iii)  A  warning  statement  against 
breathing  vapors  or  having  skin  or  eye 
contact  with  liquid  trichloroethylene. 

(m)  Medical  surveillance — (1)  Gen¬ 
eral  requirements,  (i)  For  the  purposes 
of  this  paragraph,  employee  exposure  is 
that  exposing  which  would  occur  if  the 
employee  were  not  using  a  respirator. 

(ii)  Each  employer  shall  institute  a 
medical  surveillance  program  for  all  em¬ 
ployees  who  are  or  will  be  exposed  to  con¬ 
centrations  of  trichloroethylene  at  or 
above  the  action  level  or  in  excess  of  the 
ceiling  level. 

(ill)  The  program  shall  provide  each 
affected  employee  with  an  opportunity 
for  medical  examinations  in  accordance 
with  this  paragraph. 

(iv)  All  medical  examinations  and 
procedures  shall  be  performed  by  or  im- 
der  the  supervision  of  a  licensed  physi¬ 
cian,  and  shall  be  provided  during  the 
^ployee’s  normal  working  hours,  with¬ 
out  cost  to  the  employee. 

(V)  If  any  emi^oyee  refuses  any  re¬ 
quired  medical  lamination,  the  em¬ 
ployer  shall  Inform  the  employee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  shsdl  obtain  a  signed  statement 
from  the  employee  Indicating  that  the 
employee  understands  the  risk  involved 
in  the  refusal  to  be  examined. 

(2)  Prepiacement  examinations.  At 
the  time  of  Initial  assignment,  or  upon 


Instituticm  of  medical  surveillance,  the 
following  shall  be  performed  by  the 
physician: 

(1)  A  medical  history,  which  shall 
cover  at  least: 

(a)  Cardiac  problems  and  pulmonary 
diseases: 

(b)  Seizure  disorders; 

(c)  liver  disease; 

(d)  Incidence  of  headache,  nausea, 
and  dizziness; 

(e)  Eye  complaints; 

(/)  Irritation  of  mucous  membranes; 
(fir)  Skin  irritations; 

(ii)  A  complete  work  history;  and 

(iii)  A  medical  examination  which 
must  include  at  least  the  following: 

(a)  A  general  physical  examination; 

(b)  Electrocardiogram  (EKO) ; 

(c)  Urinalysis; 

id)  Pulmonary  function  test;  and 
(e)  Complete  blood  count. 

(3)  Periodic  examinations.  Examina¬ 
tions  and  medical  and  work  histories 
specified  in  paragraph  (m)(2)  of  this 
section  shall  be  provided  at  least  an¬ 
nually  for  all  employees  specified  in 
paragraph  (m)  (1)  of  this  section. 

(4)  Interim  examinations,  (i)  Each 
employee  exposed  to  trichloroethylene 
due  to  the  occurrence  of  an  emergency 
shall  be  provided  the  medical  examina¬ 
tions  prescribed  in  paragraph  (m)  (2)  of 
this  section. 

(ii)  If  the  employee  is  accidentally  or 
otherwise  exposed  by  ingestion,  inhala¬ 
tion  or  by  skin  or  eye  contact  under  con¬ 
ditions  known  or  suspected  to  be  hazard¬ 
ous  or  for  any  reason  develops  signs  and 
symptoms  ccnnmonly  associated  with 
toxic  exposure  to  trichloroethylene,  the 
employer  shall  provide  appropriate 
emergency  medical- treatment. 

(5)  Alternative  medical  examinations. 
If  the  examining  physician  determines 
that  medical  examhiations  alternative  to 
those  specified  in  paragraph  (m)  (2)  of 
this  section  will  provide  at  least  equal 
assurance  of  detroting  medical  condi¬ 
tions  pertinent  to  protecting  the  em¬ 
ployee  against  overexposure  to  trichloro¬ 
ethylene,  the  employer  may  accept  such 
alternative  medical  surveiUance  exami¬ 
nations  and  tests  as  meeting  the  require¬ 
ments  of  paragraph  (m)  (2)  of  this  sec¬ 
tion,  provided  that  the  employer: 

(i)  Obtains  a  statement  from  the  ex¬ 
amining  physician  setting  forth  the  al¬ 
ternative  medical  examinations  or  tests 
and  the  rationale  for  their  substitution 
and  submits  such  statement  to  the  Sec¬ 
retary;  and 

(ii)  Informs  each  exposed  employee  of 
the  fact  that  medical  examinations  or 
tests  alternative  to  those  required  in  par¬ 
agraph  (m)  (2)  of  this  section  are  to  be 
made  available. 

(6)  Information  provided  to  the  phy¬ 
sician.  The  employer  shall  provide  the 
following  information  to  the  examining 
physician: 

(1)  A  copy  of  this  regulation  for  tri¬ 
chloroethylene  including  AiH>eu<lixes  A, 
B,  and  C; 

(il)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  exposure 
to  trichloroethylene; 


(iii)  A  description  of  any  personal  pro¬ 
tective  equipment  used ; 

(Iv)  The  results  of  the  employee’s  ex¬ 
posure  measurements,  it  available; 

(V)  The  employee’s  anticipated  ex¬ 
posure  level;  and 

(vi)  Upon  request  of  the  physician,  in¬ 
formation  from  previous  medical  exam¬ 
inations  of  the  affected  employee. 

(7)  Physician's  written  opinion,  (i) 
The  employer  shall  obtain,  and  furnish 
the  employee  with  a  copy  of,  a  written 
opinion  from  the  examining  physician 
containing  the  following: 

(a)  Signs  and  symptoms  of  toxic  ef¬ 
fects  of  trichloroethylene  manifested  by 
the  employee,  if  cmy; 

(b)  The  physician’s  (H}inlon  as  to 
whether  the  employee  has  any  detected 
medical  condition  which  would  place  the 
employee  at  increased  risk  of  material 
impairment  to  the  employee’s  health 
from  exposure  to  trichloroethylene,  or 
would  directly  or  indirectly  aggravate 
any  detected  medical  condition; 

(c)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  trichlo¬ 
roethylene  or  upon  the  use  of  protective 
equipment  and  respirators;  and 

id)  A  statement  that  the  emjdoyee  has 
been  informed  by  the  physician  of  any 
medical  conditions  which  require  further 
examination  or  treatment. 

(ii)  The  written  opinion  obtained  by 
the  employer  may, not  reveal  specific 
findings  or  diagnoses  unrdated  to  occu¬ 
pational  exposure  to  trichloroethylene. 

(ill)  If  the  employer  determines,  on 
the  basis  of  the  physician’s  wrltt^  (pin¬ 
ion,  that  any  onployee’s  health  would  be 
materially  impaired  by  maintaining  the 
existing  exposure  to  trichloroethylene, 
the  employer  shall  place  specific  limita¬ 
tions,  based  on  the  physician’s  written 
opinion,  on  the  employee’s  continued  ex¬ 
posure  to  trichloroethylene.  In  no  case 
shall  any  employee  be  placed  at  Increased 
risk  of  material  impairment  of  health 
from  such  exposure. 

(n)  Recordkeeping. — (1)  Exposure  de¬ 
terminations.  The  employer  shall  keep  an 
accurate  record  of  all  determinations  re¬ 
quired  by  paragraphs  (e)  (2)  and  (e)  (3) 
of  this  section. 

(1)  This  record  shall  include  the  writ¬ 
ten  determination  and  any  suivorting 
documentation  required  by  paragraphs 
(e)  (2)  and  (e)  (3)  of  this  section. 

(ii)  This  record  shsdl  be  maintained 
for  at  least  two  years  or  imtll  replaced  by 
a  more  recent  determination,  whichever 
is  longer. 

(2)  Measurements.  The  employer  shall 
keep  an  acciuate  record  of  all  measure¬ 
ments  taken  to  monitor  employee  ex¬ 
posure  to  trichloroethylene. 

(i)  This  record  shall  Include: 

(a)  The  date  of  mesisurements; 

(b)  The  operation  involving  exposure 
to  trichloroethylene  which  is  being 
monitored; 

(c)  Sampling  and  analsrtical  methods 
used  and  evidence  of  thdr  accuracy; 

id)  Nmnber,  duration,  and  results  of 
samples  taken; 

ie)  Type  of  protective  devices  worn,  if 
any;  and 
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(/)  Name  and  social  security  number 
and  exposure  levels  of  the  employee 
monitored. 

(ii)  This  record  shall  be  mainfatined 
for  at  least  t^  years. 

(3)  Mechanical  ventilation  measure¬ 
ments.  When  mechanical  ventilation  is 
used  as  an  engineering  control,  the  on- 
ployer  shall  maintain  a  record  of  the 
measurements  demonstrating  the  effeo- 
tiveness  of  such  ventilation  as  required 
by  paragraph  (f)  (3)  of  this  section. 

(i)  This  record  shall  Include: 

(a)  Date  of  measuranent; 

(b)  Type  of  measiuement  taken;  n.n<^ 

(c)  Result  of  measurement. 

(ii)  This  record  shall  be  maintninM 
for  at  least  two  years. 

(4)  Employee  training.  The  employer 
shall  keep  an  accurate  record  of  all  em¬ 
ployee  training  required  by  paragraph 
(k)  of  this  section. 

(i)  This  record  shall  Include: 

(a)  Date  of  training; 

(b)  Name  and  social  security  number 
of  employee  trained;  and 

(c)  Content  or  scope  of  training 
provided. 

(ii)  This  record  shall  be  maintAinffi 
for  at  least  one  year. 

(5)  itfedieoZ  suroeiZZance.  The  employer 
shall  keep  an  accurate  medical  record  for 
each  employee  subject  to  the  mimical 
surveillance  program  required  by  para¬ 
graph  (m)  of  this  section. 

(i)  The  record  shall  include: 

(o)  The  physician’s  written  opinion; 

(b)  Any  employee  medical  complaints 
related  to  exposure  to  trichloroethylene; 

(c)  A  copy  of  the  tnfonnation  pro¬ 
vided  to  the  phsrslclan  as  required  by 
paragraph  (m)  (6)  of  this  sectlcm;  and 

(d)  A  signed  statemoit  of  any  refusal 
to  be  examined. 

(11)  This  record  shall  be  maintained 
for  at  least  ten  years. 

(«)  AvailabUtty.  (D  Employers  shall, 
upon  request,  make  available  to  the 
Secretary  or  Director  for  examination 
and  copying  all  records  required  to  be 
maintained  by  this  section. 

(ii)  Written  determinations  and  em¬ 
ployee  exposure  measurements  records 
required  tor  paragnq>h8  (n)  (1)  and  (n) 
(2)  of  this  section  shall  be  made  avail¬ 
able  for  examination  and  copying  upon 
request  of  employees,  former  employees, 
or  their  designated  representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  Oils  section 
shall  be  made  available  for  ggairii'nitMwii 
and  copying  upon  request  of  a  idiysl- 
clan  designated  by  the  affected  employee 
or  former  employee. 

(7)  Transfer  of  records.  (1)  In  the 
event  the  onployer  ceases  to  do  business, 
the  successor  employer  whAil  receive 
retain  all  records  required  to  be  main¬ 
tained  by  thii^  section. 

(11)  In  the  event  the  employer  fcatm 
to  do  business  and  there  is  no  successor 
to  receive  and  retain  the  records,  these 
records  shall  be  transmitted  by  registered 
mall  to  the  Director,  and  each  employee 
and  former  employee  shap  be  indhridu- 
ally  notified  in  writing  of  this  transfer. 

(o)  Observation  of  monitoring— iT) 
Employee  bbservaUon.  The  employer 
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shall  give  his  employees  or  their  repre¬ 
sentatives  an  opportunity  to  observe  any 
measuring  of  their  exposure  to  trlc^oro- 
ethylene  which  is  conducted  pursuant  to 
this  section. 

(2)  Observation  procedures.  (1)  When 
observation  of  the  mcmitorlng  <rf  em¬ 
ployee  exposure  to  trichloroethylene  re¬ 
quires  entry  into  an  area  where  the  use 
of  personal  protective  equipment  is  re- 
Quired,  the  observer  shall  be  provided 
with  and  required  to  use  such  eijuip- 
ment  and  shall  comply  with  all  other 
applicable  safety  procedures. 

(ii)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to: 

(a)  Receive  an  explanation  of  the 
measur^nent  procedures; 

(b)  Observe  all  steps  related  to  the 
measurement  of  airborne  concentrations 
of  trichloroethylene  performed  at  the 
place  of  exposme;  and 

(c)  Record  the  results  (Stained. 

(p)  Effective  date.  This  standard  sban 
become  effective  30  days  following  pub¬ 
lication  of  the  final  standard  in'  the 
FteKRAL  Rxgister. 

(q)  Startup  dates — (1)  Determina¬ 
tion  and  measurement.  Determinations 
and  measurements  prescribed  in  para¬ 
graph  (e)  of  this  section  shall  be  insti¬ 
tuted  within  three  months  of  the  effec¬ 
tive  date  of  the  final  standard,  except 
that  for  new  production  areas  or  (K>era- 
tions  begun  after  the  effective  date,  such 
determinations  and  meastuements  nha.ii 
be  instituted  within  30  days  of  startup 
of  operation. 

(2)  Medical  surveillance.  Medical  sin:- 
velllance  prescribed  in  paragraidi  (m)  of 
this  section  shall  be  institute  within 
three  months  of  the  effective  date  of  the 
final  standard. 

(r)  Appendixes.  The  Information  con- 
toined  in  the  following  am>endixes  of 
this  section  is  advisory  in  nature  is 
not  intended,  by  itsdf .  to  create  any  ad¬ 
ditional  obtomtions  not  otherwise  im¬ 
posed  or  to  detract  from  any  mcisting 
obligation. 

Affbmdix  A— Gubstancs  EUnerr  Data  Sbxr 
‘nUCHLOBOXTHTLBm 

1.  SutaUnoe  IdenttOcwttoa 

A.  SttlMtanec:  TVMUavovtliylBne. 

B.  PermUHble  exposure: 

1.  Alrbome.  One  himdnd  (100)  parti  of 
trtemeTOataxylaDe  repot  per  aailUan  pai«i  ot 
air  (100  ppm) ,  ttme-welgbted  avenge  (TWA) 
tor  an  eight-hour  vortcday.  wttb  a  oWling 
limit  of  160  ppm. 

2.  DermoL  No  employee  may  be  exposed  to 
any  eje  or  repeated  skin  contact  with 
trlcdwloroctliylene. 

C.  Appeermmoe  end  odor:  TUctaloroethyleoe 
le  dear,  eolodaaa  Uquid  with  a  "eweet"  odor. 
You  can  genwally  ameU  trldiiaroethylene  at 
levds  loner  than  the  pecxnlaslbte  expoauie 
limlta. 

n.  Beaith  Hanud  Data 

A.  Ways  in  which  trichloroethylene  affects 
your  body:  IViohlaroethylene  can  affect  your 
body  tf  ytra  tehala  n.  awallow  It,  or  it  It 
comm  In  ocmtaet  wMh  your  ejea  or  ddn. 

B.  Effects  of  overexposure: 

1.  EhertSerm  ooerexpoeure.  11- you  axe  over- 
aypTwit  to  trlchloroethyene.  your  aym  may 
baooma  Irritated  and  your  ttuoa*  may  fSal 
dry.  IMehlorocthylena  apleahad  in  Ww  ayea  la 
vary  palD^  You  may  have  a  feeling  oC 


Bghlheadednem  or  ’’drunkennees.”  *md 
have  a  headache,  feet  dizzy,  nauaeous,  deepy, 
and  fatigued.  TMohloroethylene  can  produce 
unoonscfenienem  zapkSty,  and  death  may  re- 
eult. 

2.  Long-term  (chronic)  overexposure.  Be- 
psated  and  prolonged  overezpOkure 
reddening  and  Inltatton  of  the  possible 
damage  to  the  nervous  system,  liver  damave 
hgtatheadedness.  and  dlxslneaB. 

m.  Beportlng  Symptoms 

You  should  Inform  your  employer  If  you 
dervelop  any  of  the  above  eymptome  and  sus¬ 
pect  that  they  may  be  caused  by  exposure 
to  tilobioroetbyleoe. 

IV.  Emergency  and  First  Aid  Procedures 

A.  Breathing.  If  you  breathe  In  large 
amounts  of  tncfaloroeth3rlene  or  If  you  de¬ 
velop  any  of  the  symptoms  listed  above,  leave 
the  contamlirated  area  and  get  to  fresh  air 
Immediately.  Artificial  respiration  shotdd  be 
applied  If  breathing  has  s^ped.  CaU  a  doc¬ 
tor  as  soon  as  possible. 

B.  Eye  or  face  exposure:  It  trlchlcwo- 
ethylene  is  splashed  In  your  eye,  wash  It  out 
Immediately  with  large  amotmts  of  water. 
Bemove  contact  lenses  at  the  same  time! 
Wash  the  face  Immediately  if  q>lashed  by 
trichloroethylene.  Call  a  doctor  as  soon  as 
possible. 

V.  Protective  Equipment  and  Clothing 

A.  Respirators:  Suitable  remlrators  are  to 
be  worn: 

(1)  During  the  time  period  necessary  to 
Install  engineering  controls  to  reduce  the 
airborne  concentration  of  trichloroethylene 
b^ow  100  ppm. 

(2)  In  work  situations  In  which  engineer¬ 
ing  controls  are  not  feasible  to  reduce  the 
airborne  concentration  of  trichloroethylene 
below  the  permissible  exposure  limits;  or 

(2)  In  emergencies.  Where  new  respirators 
are  worn,  they  must  have  a  NI06H  labed  of 
^proval.  Oldo*  respirators  which  have  a 
Mining  Enforcement  and  Safety  Administra¬ 
tion  (MESA)  OT  Bureau  ot  Mines  (BM)  iq)- 
proved  label  may  be  used.  If  you  experience 
dUBoulty  in  breathing  whOe  wearing  a  req>lr- 
ator,  Ml  your  employer. 

VI.  Precautions  for  Safe  Use,  Uansnng  and 
Storage 

Trichloroethylene  should  be  stored  in  a 
cool,  dry.  and  weU  ventUated  area.  Operations 
producing  a  high  temperature  and  ulWa- 
vkfiet  ll^t,  such  as  open  flames,  unshielded 
TCslstanee  beating,  arc  welding,  etc.,  may  not 
ba  done  where  trichloroethylene  vapors  aee 
preaent.  Your  supervlsOT  must  tell  you  where 
trlohloroeChylene  la  need  In  your  area  •ani 
what  additional  plant  safety  procedures  are 
used. 

APPKNmX  B — SUBSTANCES  TECHNICAL 

GUIDELINES  TBICHLC»OETBYLENE 

L  Physical  and  Chemical  Data 

A.  Substance  identification: 

1.  Synonyms:  Trichloroethylene.  TCE 

2.  POTmnla;  CICH=OCl, 

B.  Physieed  Seta: 

1.  Bolling  Point  (TdO  mm  Hg):  87.1  C 
(188.7*F) . 

2.  Spertftc  Gravity  at  20/4  C  (68/89  F) . 

(Water  —1):  1A84. 

8.  Vapor  Density  (air = IB) :  4J1. 

4.  MMtlng  Point:  —73  C  (-M.4*F). 

5.  Vapor  Pressure  at  25  C:  T4A  Hg.  - 

E.  MubiUty  in  Water  at  26  O:  0.1  part. 

7.  Appearanoa  and  Odor:  Ookxtaaa  Uquid. 
wwaet  odor. 

n.  Fire,  Enqflosloii  and  Beacttvtty  Baaaid 

Data 

A.  JNrs: 

I.  Auto  Ignition  Tra[q>eratur»:  483B*0. 
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2.  Flammable  Limits  in  Air,  %  by  Volume: 
Lower  Upper  41%  at  100  °C.  “Trichloro¬ 
ethylene  does  not  form  flammable  mixtures 
with  air  at  ordinary  temperature  and  pres¬ 
sure.” 

B.  Reactivity: 

1.  Conditions  contributing  to  instability: 
Light,  water  vapor,  ultraviolet  radiation, 
open  flames. 

2.  Incompatibility:  Strong  alkalis  and  cer¬ 
tain  metals. 

3.  Hazardous  decomposition  products: 
Phosgene,  hydrogen  chloride,  dlchloroacet- 
ylene. 

.  III.  Spill  and  Leak  Procedures 

A.  Steps  to  be  taken  if  the  material  is 
released  or  spilled:  Respirators  should  be 
available  nearby  for  possible  evacuation  and 
for  clean-up.  Flush  floors  with  water,  not  into 
a  oonflned  place  such  as  a  sewer. 

B.  All  employees  engaged  in  clean-up  op¬ 
erations  shall  wear  protective  clothing  and 
equipment. 

(c)  Waste  disposal  method:  Trichloro¬ 
ethylene-contaminated  waste  should  be 
stored  in  a  ventilated  area  in  closed  metal 
drums,  and  disposed  of  in  properly  desig¬ 
nated  Incinerators. 

IV.  Addiction  to  Trichloroethylene 

Addicts  can  show  mental  changes  in  such 
things  as  irritability,  changes  in  personality. 
Increased  dreaminess,  and  decreases  Mn  co¬ 
ordination.  They  also  experience  tremors, 
nausea,  and  mild  delirium. 

V.  Monitoring  and  Measurement  Procedures 

A.  Monitoring  program  below  permissible 
limits:  Measurements  taken  for  the  purpose 
of  determining  employee  exposure  under  this 
section  are  best  taken  in  such  a  fashion  that 
the  average  eight-hour  exposure  may  be 
determined  from  a  single  eight-ho\ir  or  two 
four-hour  samples.  Short  time  interval  sam¬ 
ples  (up  to  30  minutes)  may  also  be  vised 
to  determine  average  exposure  level  if  a 
minimum  flve  measurements  are  taken  in  a 
random  manner  over  the  eight-hour  work 
shift.  Random  sampling  means  that  any  por¬ 
tion  of  the  work  shift  has  the  same  chance 
of  being  sampled  as  any  other.  The  arith¬ 
metic  average  of  all  such  random  samples 
taken  in  one  work  shift  is  an  estimate  of 


an  employee’s  average  level  of  exposure  for 
the  work  shift.  Air  samples  should  be  taken 
in  the  employee’s  breathing  zone  (air  that 
would  most  nearly  represent  that  Inhaled  by 
the  employee) .  Sampling  and  analysis  may  be 
performed  by  Instruments,  such  as  detector 
tubes  certlfled  by  NIOSH  under  42  CFR  Part 
84,  portable  direct-reading  Instruments,  gas 
and  vapor  absorption  tubes  with  subsequent 
chemical  analysis  dosimeters  or  with  con¬ 
tinuous  monitoring  systems  that  can  sample 
and  analyze  those  areas  that  would  accu¬ 
rately  represent  the  highest  airborne  con¬ 
centrations  of  trichloroethylene  where  em¬ 
ployees  are  exposed.  The  analytical  method 
must  determine  the  concentrations  of  tri¬ 
chloroethylene  to  plus  or  minus  35%. 

B.  Monitoring  program  above  permissible 
limit:  The  monitoring  under  this  section 
should  be  essentially  the  same  as  described 
above,  except  that  portable  direct-reading 
instruments  should  be  NIOSH  certlfled  and 
should  receive  regular  maintenance  and 
calibration.  Laboratories  performing  chemi¬ 
cal  analyses  should  be  accredited  in  Indus¬ 
trial  Hygiene  Chemistry  by  the  American 
Industrial  Hygiene  Association  (AIHA).  The 
analytical  method  must  determine  the  con¬ 
centrations  of  trichloroethylene  to  plvis  or 
minus  25%. 

Appendix  C — Medical  Surveillance 
guidelines 

I.  Route  of  Entry 

Primarily  inhalation;  also  ingestion  and 
skin  and  eye  contact. 

II.  Toxicology 

This  substance,  trichloroethylene,  is  a  cen¬ 
tral  nervous  system  depressant.  It  can  also 
cause  cardiac  arrhythmia,  and  with  high 
enough  levels — renal  and  hepatic  impair¬ 
ment.  Skin  tests  on  human  subjects  caused 
Irritation  only  when  trapped  against  the 
skin.  Reports  have  been  made  of  loss  of 
smell,  sight,  and  and  Intolerance  to  alcohol. 

III.  Signs  and  Symptoms 

Headache,  nausea,  dizziness,  uncoordina- 
tlon,  mental  confusion,  fatigue,  irritation  of 
eyes  and  skin,  and  Irritation  of  respiratory 
U«ct. 

IV.  Special  Tests 

None  in  common  usage. 


V.  Treatment 

Remove  from  exposure.  Flush  eyes  and 
skin  with  water.  If  swallowed;  do  not  make 
person  vomit. 

VT.  Surveillance  and  Preventive 
Considerations 

A.  Preplacement:  A  routine  medical  ex¬ 
amination  and  a  complete  medical  and  work 
history  are  required  to  be  made  available. 
Those  employees  giving  a  positive  history 
on  these  conditions  (listed  below)  should  not 
be  placed  where  there  is  increased  risk  from 
trichloroethylene. 

1.  Skin  disease.  Trichloroethylene  can 
cause  dermatitis  on  prolonged  exposure.  Per¬ 
sons  with  preexisting  skin  disorders  may  be 
more  susceptible  to  the  effects  of  this  agent. 

2.  Liver  and  kidney  disease.  Thera  have 
been  reported  cases  of  liver  impairment  due 
to  inhalation  of  trichloroethylene.  Although 
this  is  not  common,  because  trichloroethyl¬ 
ene  is  a  chlorinated  solvent,  people  with  liver 
disease  should  not  be  placed  In  an  area  of 
possible  exposure. 

3.  Heart  disease.  Trichloroethylene  has 
caused  arrhythmias,  flbrillation,  and  extra¬ 
systoles;  therefore,  persons  who  have  a  heart 
condition  should  not  be  placed  in  areas  of 
exposure. 

4.  Alcoholics.  People  are  much  more  in¬ 
tolerant  to  alcohol  when  they  have  been  ex¬ 
posed  to  trichloroethylene. 

5.  Exceedingly  fleshy  or  undernourished 
individuals.  These  people  are  unduly  sus- 
osptible  to  various  chlorinated  hydro¬ 
carbons. 

6.  Those  suffering  from  paralysis,  convul¬ 
sive  seizures,  and  highly  nervous  slates.  As 
trichloroethylene  is  a  central  nervous  system 
depressant,  people  with  these  types  of  prob¬ 
lems  should  not  be  exposed  to  high  levels  of 
this  solvent. 

C.  Periodic  examinations:  Annual  physical 
examinations  are  required  to  be  made  avail¬ 
able.  These  should  Include  as  a  minimum  a 
urinalysis,  CBC,  a  pulmonary  function  test, 
and  an  electrocardiogram. 

REFERENCES.— 1.  Chemical  Safety  Date 
Sheet:  Trichloroethylene,  Revised  1956,  MCA. 
2.  Patty,  Frank  A.,  Ind.  Hyg.  and  Tox.,  V<fl. 
n,  pp  1309-1313, 1963. 

(Secs.  4,  6,  8,  84  Stet.  1592,  1593,  1599  (29 
U.S.C.  653,  655,  657)  and  29  CFR  Part  1911) 
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